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A Never-To-Be-Repeat| _ 
Bargain Opportunity: % 


HIS great work, “The Modern Home Physician,” is the most * 

source of medical information ever offered for family use. 1 i: 
if you act promptly, for only 89c plus carrying charge and srr:z 
vation fee. Thousands sold for four times this price! Over 2,0°C 
in alphabetical order for quick reference—932 pictures in « 
black and white—776 pages! Deluxe artcraft binding that lo, 
leather and wears better—and stamped in real gold! You have 
seen a bargain like this! No coupons to save! No strings atta:h« 


Plus 
Carrying 


smancsrater| Se BEST MEDIC 


OVER 200° ARTICLES 


a ILLUSTRATIONS Complete In One Magnificent Vol 


776 PAGES 


GENUINE ARTCRAFT BINDING— How to Recognize and Treat Every Sickness and tj) 


pone ge Bo eae AL ry EXPEN- Tells you exactly what to do when the children co" 
GOLD STAMPING ' SICK!—when a BONE is BROKEN!—when somcebo 
ACTUAL SIZE BURNED!—when someone is BADLY CU1!- 


OF BOOK 8), ov \ DROWNING has occurred!—what to do in those p: 
BY 6 BY 2% Wee minutes before a doctor comes! This book 1.. 


INCHES ' your life or the life of someone dear to you! 
But first-aid is only one of the many features of ‘’. 

ern Home Physician.’ It shows you how to keep 
tells you all about rheumatism, disease: of joi 
cles and tendons; tells you all about heart « 
sex disorders, bladder trouble, cancer, diabeie 
blood pressure, constipation, skin trouble. 
phase of life covered—birth, adolescenc.:, ch: 
ing, middle-age, and advanced years. A w 
miscellaneous information too—how to rem»? 
bunions, superfluous hair. How to combac 
and baldness. Quick-reference informati. 
sons and antidotes. Charts show you locat.« 
ease symptoms, injuries, etc. Directions 
ment shown in natural photographs. 


Written by Doctors—Endorsed by Dow 


Every one of the 2,000 articles in ths ¢ le 
encyclopedia of health and sickness was v. itten by 
Doctor. A large staff of specialists c».laborate 
And the entire work was gone over in det:il by D 
Victor Robinson, authority of internatic 27 trenown.A 
your doctor about the dependability cf this vo'ume 
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EVERYTHING YOU WANT TO KNOW ABOUT | EDITED BY 

Anemia Colic impotence | VICTOR ROBiNSON 
H 
j 
\ 








Appendicitis Convulsions infantile Paralysis 

Bandages Diarrhoea Massage 

Biliousness Diet Measies M.D., Ph.G., Ph Cc. 
Professor, Histor of Medieine, 

Temple  Univer.ity Editar 


i Medical Review ct Reylews, 
Change of Life Fainting Piles % . . 
Chilbiains Gall Stones Pregnancy Medical Life, H sucrla Medi- 
Circumcision Gonorrhea Scartet Fever ; cinea; radio lectirs) A hor 
Colds Hysteria Tonsilitis iy | of “The Story of dicine 
dé hued P 1 and manv other mec . books, 
—and hundreds of other subjects! WITH THE COLLABN.* 1.0N 


OF MANY SPECIALIS:“* 


Bleeding Diphtheria Menstruation 
Boils Eczema Mumps 
Bronchitis Epilepsy Neuralgia 
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Actual size 12 
by 6 inches wide(4 layers) 






ONE MALE 


They Show You Every Bone, Muscle, Organ & Nerve in Natural Covors! 


Actual size 12 inches tall by 6 inches wide (4 layers! 





y ov cannot keep your body really. healthy if you 
do not understand how the various organs are 
made—how they function—and where they are lo- 
cated. Here in these 2 folding ‘‘manikins’’ (one 
male, the other female) you have the very best 
way ever devised to learn the anatomical struc- 
ture of your body at a glance. You simply fold 
aside the skin of the manikin and the amazing in- 
ner structures are revealed step by step. Sixteen 
hinged paper cutouts (all in natural colors) are 
folded back one by one, showing you exactly how 


ANIKINS 


ONE FEMALE 


the organs are fitted into the body cavity. 

You can open the folds of the manikin, and see 
exactly the shape and locations of the stomach, liver, 
kidneys, pancreas, and large and small intestine. 
And in the same way, you get a tremendous amount 
of information about the functions of the blood, 
nervous, muscular, bony, breathing and repro- 
ductive systems. Novel — educational — useful — 
these manikins are not sold but are given free in 
connection with this unprecedented offer! Read 
full details below. 


Yours In Connection With This Never-to-By Repeated Bargain Opportunity! 


ENCYCLOPEDIA for Yous HOME 


Written and Illustrated So You Can Understand It! 


LIMITED 
QUANTITY 
ACT NOW! 


2 Manikins FREE 
With This Offer 


To secure your copy of 
“The Modern Home Phy- 
sician’”’ fill in the Reser- 
vation Certificate and the 
two labels below as di- 
rected. Affix a 3c stamp 
to the label ‘“‘X’’; then 
mail Certificate and La- 
bels, with 9c in stamps as 
Reservation Fee, at once. 
The volume, with 2 Free 
Manikins, will be shipped 
to your home all charges 
prepaid. At the same time 
you will receive a Privi- 
lege Invoice which must 
be returned with your re- 
mittance within seven 
days AFTER receipt of 
volume. Book and Man- 
ikins are then yours for 
keeps! HURRY — when 
our limited supply is 
gone, this offer will be 
wi@hdrawn! Order at once 
to avoid disappointment! 








© 





.G. 
.P se For only 50c more, you 
edit “ : may have a Thumb- 
ews Notch Index on your book as 
Medi- shown on photograph. Saves 
Author time in emergencies. Be sure 
dicine to indicate on your reserva- 
hooks. tion certificate which style 
you prefer. 
- T.0N 
13: * Copyricht, 1908, ty 
ed and - 4 Co inc. 
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MAIL FORMS BELOW AT ONCE! 





i — — — — — ——-CUT HERE « DO NOT SEPARATE THESE FORMS-———————— — = 
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It’s Such a Big Car- 


OF THE LEADING LOW-PRICED Now — You Get More Car For Less Money 
CARS. PLYMOUTH IS 1. Perfected Remote Control! 7. Time-Proven, Double-Action 








: \ a Serna ? per ae Hydraulic Brakes. 
\ . Auto- ransmission. ‘ , 
6 [ ( H I (S LONGER THAN 3. Amola Steel Coil Springs. 8. in aden oe Gea | 
ONE a 5 INCH KS | ( YN ER 4. New Safety — glamorous new beauty. 
e — ‘ . 2 a ( : 5. tg “Safety ” pe aoe me | 
PIM UT RUDE temm Simm” Speedometer. head” engine, giving full pow 
b - " er and economy. 





“SO BEAUTIFUL YOU CAN HARDLY 
BELIEVE IT’S A LOW-PRICED CAR!” 








STANDARD EQUIPMENT 
on “De Luxe” models 
at no extra cost—Per- 
fected Remote Control 
Gear Shifting with All- 
Silent Auto-MeshTrans- 
mission.Marvelous new 
shifting ease. Nothing 
new to learn! 


INCLUDED IN LOW PRICES: 


**Detroit delivered prices"’ include front and rear bumpers, bumper guards, spare 
wheel, tire and tube, foot control for headlight beam with indicator on instru- 
ment panel, ash-tray in front and rear, sun visor, safety glase and big trunk 
space (19.6 cubic feet). Plymouth *‘Roadking"’ models start at $645; ‘‘De Luxe” 
models slightly higher. Prices include all federal taxes. Transportation and state, 
local taxes, if any, not included. See your Plymouth dealer for local delivered 
prices. PLYMOUTH DIVISION OF CHRYSLER CORPORATION, Detroit, Michigan. 


TUNE IN MAJOR BOWES’ AMATEUR HOUR, C.B.S. NETWORK, THURS., 9-10P.M_,E.S.T. 


PLYMOUTH BUILDS 
GREAT CARS ‘vew*vecoxe 


MARCH, 1939 Please mention PoputaR SciENCE MONTHLY when writing to advertisers 3 























Table Game Resembles Tennis.............. 139 
Air Drives Ball in Table-Top Golf........ 147 
Jointed Golf Club Teaches Swing........ 100 


HEALTH AND HYGIENE 


Bed Gives Setting-Up Exerciseg............ 81 
Colds Prevent Fatal IIls................. .. 85 
X-Ray “Camera” Takes Snapshots...... 93 
Motor Runs Workless Exerciser... 98 
Piped Light Aids Surgeon........... 108 
Transparent Oxygen Tent............ . 109 
Homemade Incubator Holds Twins...... 145 


Instrument Detects Night Blindness.... 148 


HELPS FOR HOME OWNERS 


New-Type Building Material..... . 40 
Chemical Paste Cleans Hands 40 
Easy-To-Use Wood Scraper. ; . 40 
Wrapper for Bits. 40 
Decorative Wall Switches 42 
Knife and Screw Driver Combined...... 42 
Caps Conceal Screws..... Lele let eacised 


HOUSEHOLD AIDS 


Luminous Beverage Fountain. sivine oe 
Siphon Holds Ice Cubes.. . 208 
Nonskid Rug Powder. 154 
Vacuum Cleaner Kills Bacteria 154 
Nutcracker Mounted on Wall 154 
Electric Broiler for Table 155 
Chairs Become Bede......... 155 
Protector for Table 155 
New Apron Is Transparent.................... 155 
NEW INVENTIONS 
With the Inventors ee 
Adjustable Sun Dial i 
Grading Machine Cuts and Loads » 
Kiddie’s Dish Won't Upset. . 80 
Electric Eyelash Curler. , 81 
Beading Machine for Hobbyists . & 
Bike’s Hub Is Dynamo. . 88 
Nonskid Roll for Hot Dog.......... . 83 
Sportsmen Get Eye Shield . 83 


Home Unit Makes Vegetable Juices.... 85 
Clamps Turn Table into Workbench.... 93 


Clip Keeps Keys Handy . 93 
Vest-Pocket Binoculars . 94 
Electric System Balks Gun Jumpers.... 94 
Comb Handle Curls Hair 96 
Adhesive Thread Binds Electric C ords 100 
Automatic Canine Cafeteria . 100 
Rapid-Fire Rifle Has Extra Barrel...... 101 
Combs and Brushes at Same Time . 102 
Spaniels Get Ear Muffs. . 103 
Rotating File Is Office Aid 116 
Machine Scrubs Stonework 116 
Generator Regulator............. . 116 
Motorized Aquaplane Is Speedy 122 
Ice and Roller Skates Combined . 133 


CONTENTS [ Continued] 








Safety Flap Shields Matches................ 133 
Electric Carillon Has No Bells.............. 134 
Coin Unlocks Dial Phone........................ 135 
Shin Guards for Workers...................... 135 
Watch Worn on the Belt........................ 148 
Whipper Quadruples Cream.................. 149 
Self-Adjusting Office File...............0.0.... 149 
Clipper Sucks Up Hair...................0:..scs0 150 
Illuminated Memo Pad............................ 150 


PHOTOGRAPHY 


Camera Pans Go Alott......:.......0::.2.....:. 67 
Samples Filmed to Protect Buyers...... 81 
Photos Printed on Pillows...................... 84 
Camera Dissects Golfer’s Swing.......... 137 
Projects Color View Brilliantly............ 140 
Full-Color Movies Duplicated................ 140 


Bumper on Finder Protects Glasses.... 140 
Dummy Volumes Hold Color Slides.... 140 


Camera Has “Instrument Panel’’.......... 141 
Tray Case Holds Accessories................ 141 
Mit for Table-Top Snots.......................... 141 
Picture Shows How Glass Breaks........ 146 
Glider Fan Snaps Self in Flight............ 149 
Electricity Cleans Movie Filmes.......... 203 
Camera Mounted on Lamp Stand........ 204 
Glass Graduate Legibly Marked.......... 204 
Holder for Filters Bent from Wire...... 204 
Paper Holder for Enlarging................ 205 
Balls Form Nonskid Tripod Feet........ 205 
Foot Switch Controls Printer.............. 230 
Water Colors Doctor Negatives.......... 232 
UNUSUAL FACTS AND IDEAS 
Want To Hire a Prairie Schooner?.... 79 
Walking Fish Strut Their Stuff............ 80 
Reader Amuses Cigar Workers............ 82 
Fair Visitors Get Teepee Cabins............ 82 
Welded Freighter Is Nickel-Lined........ 84 
Hobby Turned into Big Business.......... 85 
Sickroom Pastime Brings Wealth........ 95 
Match-Book-Cover Album...................... 97 


Garageman’s Private Weather Bureau 100 
“Freaks of Nature’? Made to Order.... 103 


Horn Summons Egg Dealer.................. 109 
Human Guinea Pig Tests Make-Up.... 109 
Odd Lumber-Stacking Conveyor.......... 110 
“Guinea-Pig”’ Plants Get No Sun........ 111 
Bikes Inspected in Safety Drive......... sis ne 
Fishing Boats Send SOS by Pigeons.... 130 
Mechanical Boxer Packs a Wallop........ 131 
Homemade Diving Helmet.................... 132 
Sculptor Turns Lard into Pigs.............. 135 
Gas Kills Bugs in Apples...................... 136 


Silting Studied in Miniature River... Keates 138 
Fish Skins Make Movie Baldheads...... 145 
Electric Brain Tests Motor Balance.... 146 


Tree Is Carved into Statue.................... 147 
Rare Animals Travel by Air.................. 147 
Bikes Parked in Sidewalk Slots............ 148 


(Continued on page 6) 


























































POPULAR SCIENCE 








Seventy million times a day the public tests the quality of Bell 
System service. The measure of this service is not only its promptness, 
reliability and low cost. It is also the courtesy with which it is given. 

Our genuine desire is to make the Bell System a friendly and helpful 
institution ...and to give you the best, the most and the cheapest 


telephone service in the world. 


BELL TELEPHONE SYS TEM™M 
You are cordially invited to visit the Bell System exhibit at the New York World's Fair 
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NO WONDER HIS PATIENTS 
LOST PATIENCE! 





FAINTED DEAD AWAY! But Doc can’t 
seem to figure why. Of course Doc does- 
n’t think to blame that cut-throat tobacco 
in his briar. Get yourself a milder blend! 











THE CURE! Doc switched to a 2-oz. tin 
of Sir Walter. Now his patients perk up 
and cheer. Know why? It’s burley of A+ 
, good-smellin to others. 





mildness . 





IT SMOKES 
AS SWEET 
AS IT SMELLS J 
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FREE BOOKLET tells how to make your old 

HOW TO pipe taste better, sweeter; how to break 
TAKE CARE in anew pipe. Writefor your copy today. 
of Brown & Williamson Tobacco Corpora- 
YOUR PIPE tion, Louisville, Kentucky, Dept. Y-93. 





















TUNE IN Tommy Dorsey and his orchestra. Every Wednesday 


night, coast-to-coast, NBC Red Network. 
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makes no difference if your care- 
fully laid plans for saving have been 
upset during the past few years. It makes 
no difference if you are worth half as 
much today as you were then. Now, by 
following a simple, definite Retirement 
Income Plan, you can arrange to have 
a monthly income guaranteed to you 
for life, beginning fifteen years from now. 
Not only that, but if you should die 
before that time, we would pay your 
wife a monthly income as long as she 
lives. Or, if you should be totally dis- 
abled for six months or more, you would 
not be expected to pay any premiums 
that fell due while you were disabled, 
and you would receive a disability in- 
come besides. 


$200 a Month 
beginning at age 55 


Suppose you decide that you want to 
be able to retire on $200 a month be- 
ginning at age 55. Here is what you can 
get: 
1 Acheck for $200 when you reach 55 
and a check for $200 every month 
thereafter as long as you live. 

This important benefit is available 


Retirement lncome Plan 
GUARANTEES YOUR FUTURE 
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HOW A MAN OF 40 CAN 
RETIRE IN 15 YEARS 


alone; but if you are insurable, your 
Plan can also include: 
2 A life income for your wife if you 
die before retirement age. 
3 A monthly disability income for 
yourself if, before age 55, total disabil- 
ity stops your earning power for six 
months or more. 

Best of all, the Plan is guaranteed by 
a company with over half a billion dol- 
lars of insurance in fosce. If you want 
to retire some day, and are willing to 
lay aside a portion of your income 
every month, you can have freedom 
from money worries. You can have all 
the joys of recreation or travel when 
the time comes at which every man 
wants them most. 

The Plan is not limited to men of 40. 


You may be older or younger. The in- 
come is not limited to $200 a month. 
It can be more or less. And you can 
retire at any of the following ages: 55, 
60, 65, or 70. 

What does it cost? When we know 
your exact age, we shall be glad to tell 
you. In the long run, the Plan will 
probably cost nothing, because in most 
cases, every cent and more comes back 
to you at retirement age. 

Write your date of birth in the cou- 
pon below and mail it today. You will 
receive, without cost or obligation, a 
copy of the interesting illustrated book- 
let shown below. It tells all about the 
Phoenix Mutual Retirement Income 
Plan. Send for your copy now. The 
coupon is for your convenience. 


COPYRIGHT 1937 PHOENIX MUTUAL LIFE INSURANCE COMPANY 
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Phoenix Mutual Life 
335 Elm St., Hartford, Conn. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 






. Mathematics 





Prepare now to advance your- 
self to an important job by 
Training. 
Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. 
tial knowledge even the most 
capable man is left behind while 


others forge ahead to better 
jobs, bigger contracts, more 


money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 


has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, 
Pratt Institute 
These books start right from the 
beginning with a review of arith 
























A Complete 
Course and 
Refer ence 
Library in 
5 Volumes 
Arithmetic 
Algebra 
Geometry 


Trigonometry 
Calculus 


1598 Pages Illustrated 


metic that gives you all special 
short-cuts and trick methods that 
save countless hours of your time. 
rhen they go right into higher 
mathematics and show you how 
simple it is when an expert ex 
plains it for you. In no time at 
all you will be tackling with ease 
the most difficult questions on this 
subject. 


An Expert’s 
Simplified Methods 


Mr. Thompson, the author of these 
books, has had many years’ expe 



























rience in mathematical training. 


He presents each practical method and problem in the 
clearest, simplest way. i " 
information that you need in your daily work. 


Send No Money—Mail This Coupon 


He gets right down to the kind of 


for FREE EXAMINATION 


| a A 
» D. Van Nostrand Co., Inc., 250 Fourth Ave., New York 
» Send me MATHEMATICS FOR SELF-STUDY in 5 volumes ‘ 
, Within 10 days I will either return the books or send you $2.95 ®* 
as first payment and $2.00 per month for 3 months—total $8.95 « 
i] ( liseount for cash PSM-3-3! e 
' . 
' Name ' 
' . 
\ Address : 
' City and State ' 
' ' 
* Reference : 
' 
» Addres ! 
t © FOR FREE CATALOG of best books of practical instruc- ‘ 
} tion and technical information, check here If you de not want ° 
g__Mathomatics for Self-Study cross out paragraph above : 
weeeceeneeceeeneecese eens eneceance s J 
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Next month... 
SIMPLIFIED TANK FARMING 


ANK farming, once a feat possible 

only in the laboratory, has been so 
perfected that any amateur gardener may 
grow plants without soil at home. Vege- 
tables, flowers, and other plants thrive on 
various chemical solutions science has de- 
veloped, and these you can prepare your- 


self. How to build 

the tanks, mix the CP, 
formulas, and circu- es > 
late the _ solutions my os 
for growing plants Dp a 





will be described in 





the April issue. The haat a i wr, 
method may be Uy j 
adapted to small W——~—<s 

tanks or to large- 


scale production. 
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GUESS | HAVEN'T A 
RIGHT TO ASK A GIRL 
LIKE MARY TO MARRY 
AN ORDINARY MECHANIC. Ji 


MARY'S RIGHT, 3 
REALLY CAN'T SUPPORT 


BUT JIM, | 
DON'T SEE HOW 
WE CAN AFFORD 
TO MARRY. 















































THIS IS SWELL FUN, 
AND | AM BEGINNING 
TO MAKE MONEY 


RADIO SURE IS FULL 
OF OPPORTUNITIES 
FOR TRAINED MEN. 














































“THANKS” YOU 
SEE | HAVE 
TAKEN N.R.I. 
TRAINING 


YOU CERTAINLY 
KNOW RADIO. 
MINE NEVER 
SOUNDED BETTER 












OF MEN LIKE ME TO 
MAKE GOOD MONEY 
1 GUESS I'LL GET THAT 






























































OH! JIM, IT'S 
WONDERFUL, 
NOW YOURE 
ON THE Way 


YES MARY, AND 
THERE'S A REAL 
FUTURE FOR 
US IN THIS 

RADIO FIELD. 


Many Radio Experts Make $30, $50, $75 a Week 
Radio broadcasting stations employ engineers, operators, station 
managers and pay up to $5,000 a year. Fixing Radio sets in spare 
time pays many $200 to $500 a year—full time jobs with Radio 
jobbers, manufacturers and dealers as much as $30, $50, $75 a 
week. Many Radio Experts open full or part time Radio sales 
[ and repair businesses. Radio manufacturers and jobbers employ 
testers, inspectors, foremen, engineers, servicemen, and pay up to 
$6,000 a year. Automobile, police, aviation, commercial Radio, 
loudspeaker systems are newer fields offering good opportunities 
now and for the future. Television promises to open many good 
jobs soon. Men I trained have good jobs in these branches of 
radio. Read how they got their jobs. Mail coupon 


Many Make $5, $10, $15 a Week Extra J. E. SMITH, President 
in Spare Time While Learning NationaiRadi 
The day you enroll I start sending Extra Money Job Sheets: show Established 1914 


you how to do Radio repair jobs. Throughout your training I 
send plans and directions, that made good spare time money 

















The man who has di- 
rected the home study 


___ + > wile Eee ee es 





Chief Over $200 to $500—for hundreds, while learning. [I send you special 
0 t $1,000 Radio equipment to conduct experiments and build circuits. This training of more men 
perator : 50-50 method of training makes learning at home interesting, for the Radio Indus- 
Broad - Before fascinating, practical. I ALSO GIVE YOU A MODERN, PRO try than any other 
atl Grad- FESSIONAL ALL-WAVE, ALL-PURPOSE RADIO SET SERV- man in America, 
ing > ICING INSTRUMENT to help you make good money fixing 
Station uating Radios while learning and equip you for full time jobs after 
graduation. 
When I completed ‘Before completing Find Out What Radio Offers You 
) lessons I obtained half the N.R.I. Course Act Today. Mail the coupon now for “Rich Rewards in Radio.’’ 
Radio Broadcast I was servicing sets, It’s free to any fellow over 16 years old. It points out Radio's 
perator’s license and I made $1,000 to pare time and full time opportunities and those coming in Tele- 
id immediacely $1,200 before grad Vision; tells about my training in Radio and Television; shows 
ed station WMPC, uating. I am doing you letters from men I trained, telling what they are doing and 
here a om now mene ana a earning. Find out what Radio offers YOU! MAIL COUPON in 
ief perator - myself now Ss an enve! > r as Q stearc N( a 
OLLIS F. HAYES LEY G. ALDRIDGE, SOENDD, OF ONE SS 6 ee ? 
Madison St., La- 228 Shepherd St., J. E. SMITH, President, Dept. 9CP3 
r, Mich Petersburg, Va. National Radio Institute, Washington, D. C. 















J. E. SMITH, President, Dept. 9CP3 
National Radio Institute; Washington, D. C. 


$200 to $300 


a Month 
In Own Dear Mr. Smith: Without. obligafing me. send “‘Rich Rewards in Radio,”’ 
Business which points out spare time and full .time opportunities in Radio and 


explains your method of training men at home to be Radio Experts. 
(Please write plainly.) 


NAMBE.............. st sid pllnspelichibeshL ods apunihaes’ sJasensnsanesdu i siidindlinaasane 


‘‘For the last 
18 months T have 
been in business 
for myself, mak- 
between $200 and $300 a 
th. I have N.R.I. to thank 
start in this field.’’ 
‘LIE J. FROEHNER, 224 W. 
as Ave., Goose Creek, Texas 
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Anyway, the Romans 
Knew Just How Gaul Was Divided 


Have often heard peo- 
ple crab about hard 
mathematical problems, 
but I doubt if they know 
what trouble is, com- 
pared with the ancient 
Romans. I never could 


WHY aaa THAT Ww? 


figure out how the Ro- Pay “ } 
ae 9 EeF 
mans divided or multi- ‘ r GB ge 
plied those queer numer- CAS rf A) 
als. For instance, how e. (fF J 


did they ever divide 
MCMLVII (1,957) by 
DXXIV (524)?—LG.T., 
Grand Rapids, Mich. 


ls It Always Fair Weather 
Above the English Channel? 


ON READING that British and Continental air- 
plane service across the English Channel was 
canceled for a day recently—for the first time in 
ten years—I began wondering how European 
air safety compares with our own. Are any rec- 
ords available to show this? Ten years is an 
awful lot of uninterrupted flying service!— 
A.H.A., Dayton, Ohio. 


It Doesn‘t Cost a Cent 
To Think About It 


Berore I put the cat out and lock up for the 
night, here is a question I want to ask the 
legion fans of “Our Readers Say.” According to 
my evening newspaper, a shoemaker, of Italian 
descent, has received word he has inherited 
$30,000 in the old country. He wants to remain 
an American citizen; he can’t take the money 
out of Italy; and the longest passport he can 
obtain is for ninety days. So, he has to spend 

$30,000 in three months! 

GIMME THE $30.000 Now for the question 
AN’ I'LL SHOW You! that occurred to me. 
~ Supposing you were left 
$30,000 with the stipula- 
tion that you spend it 
all in ninety days to aid 
some work of science, 
= what would you do with 

. the money? Aid infan- 
tile-paralysis research? 
Outfit an exploring ex- 
pedition? Finance a 
flight around the world? 
Buy laboratory equip- 
ment for poor students? Maybe you wouldn't 
do any of these things. But, what would you do 
if you had to dispose of the $30,000?—J.M.., 
Jersey City, N. J. 
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Why Do That? 
Nobody Would See It 


“ALL this streamlining gets in my hair,” says 
A.R.I., of Mobile, Ala. I believe he means par- 
ticularly the streamlining of electric razors, 
lamps, book ends and such, for purely decora- 
tive purposes. In that I agree with him, but 
when it comes to other matters, such as car 
bodies, I think that the engineers are doing a 
fine job. But—and it’s a big but—why don’t 
they streamline the undercarriages where it is 
most needed? There are more projecting sur- 
faces and air-flow obstructions there than 
on car bodies.—A.E., Clinton, Iowa. 


In Prose and Poetry 


the Answers Do Agree 
Ir B.S., of Chicago, will feint with his left and 
lead with his chin, and 
then follow the inclosed = 
diagram, he will find the 


\ 
j 


. 


proper method to inclose <>< <7) 
seventy-seven 3” by 6” yt het ee bee | 
cans in a 6” by 24” by 27”) = | >“_)~_)< a Pn 
box. That would be five [—< f 44) 
more than hecould pack |~< >< )<~)}< }~< 
by the conventional a ~@-e-e- 
method. If he doesn’t oe 7e eee 
believe it can be done, Scesese >~<_) 
let him send me seventy- . ot et 4 V1 >} 


seven cans of peaches 
and I will return them to 
him in a box of the pre- 
scribed dimensions—minus the peaches.—J.C., 
Saginaw, Mich. 


77, COUNT THEM 


If I was packing fruit to sell 
In boxes, as you know, 

Your straight rows would do very well, 
And seventy-two would go. 


But if I bought a box to eat 
And put them in myself, 
Five rows of nine, four rows of eight, 
Would put seventy-seven on my shelf. 
—L.S., Boxholm, Iowa. 


The Roller’s ‘‘Point’’ of Contact 
Is Really a Line After All 


READING your magazine for November, I be- 
came interested in the problem concerning the 
roller bearing—whether the roller slips a little, 
or really rolls without friction. This is the way 
I look at it. The radius of the sphere of the 
rollers must be slightly less than the radius of 
the grooves in the bear- (Continued on page 14) 
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toward assured success. 





Opportunities in 
Traffic Management 


The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-trained 
traffic managers—in the railroad, truck and industrial 
field—now command salaries of $3,000.00 to $5,000.00 
a year—and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 


Law for Business Success 
And it isn’t necessary to practice law to get this 
Success. In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers—they want law training to help 
re master men and situations in business. You know 
that— 

(1) the man with legal training is a leader—not 
a follower. 

(2) legal training keens your mind—clears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

(3) knowledge of law simplifies the complications 
of executive work. 


(4) Many top executive places are filled by men 
who have studied law. 
No matter whether you are in a big corporation or a 
small business—in a city or a little town—a practical 
knowledge of law can hardly fail to be of real and 
vital help to you in making a more successful career. 

In every state in the union you'll find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle offers either a full law course leading to 
LL. B. or a shorter business law training—whichever 
you prefer. All text material, including valuable 14- 
volume Law Library. Training comprises the most 
effective features of modern law instruction. 


Executive Training 


Executives who are efficient managers command re- 
sponsible positions and good incomes. And the need for 


Plan Your Future 


Choose Your Field NOW For Success 


Will you master fate or will fate master you? That’s a question deserving 
your honest answer...right now! Actually it is largely up to you. You can do 
with Life almost what you will.”LaSalle will help you establish yourself for 
real success by providing you with the comprehensive, specialized training 
for which it is so famous.-Choose your field . . . now! Check the coupon 
below for the,free booklet you want us to send you. It can be your first step 


trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work—teach you the principles and practices 
used by our most successful business leaders and help 

ou develop your management capacity—by a training 
built with the aid of outstanding executives. 


Become an 


Expert Accountant 
The Profession That Pays 


The demand for skilled accountants—men who really 
know their business—is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business—big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance. Men who 
‘mane their qualifications in this important branch of 

usiness are rapidly promoted to responsible executive 
positions—given an opportunity to earn real salaries. 
The range is from $2,000.00 to $10,000.00 a year—even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoro understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 

ractical application of these principles—this without 
osing an hour of work or a dollar of pay. 

Your training will be under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and Certified ublic 
Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 


Mr. Salesman: What’s Wrong? 


Why aren’t you making more sales—more money? Is it 
you—or your proposition? Check up first on yourself. 
Other men—no better than you—have found their 
earnings jump and stay - when they trained with 
LaSalle. Literally thousands of we yee J of them 
years at the game—have increased their sales volume 
and earnings through home study with LaSalle guid- 
ance. Sound—practical—usable—right from field ex- 
perience. Train for top-notch production with LaSalle. 





LASALLE EXTENSION UNIVERSITY * “Snstirution ~~ Dept. 383-R, 


I would like to have your special booklet—without any cost or obligation to me—about my 
opportunities and your success training in the business field I have checked. 


0D Business English 

O Business Correspondence 
O Effective Speaking 

O Stenotypy 


© Higher Accountancy 0 Commercial Law 

© Law: Degree of LL.B. O Expert Bookkeeping 

0 Traffic Management O C. P. A. Coaching 

O Modern Salesmanship C Industrial Management 


O Business Management O Modern Foremanship 
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Ow Keaders Say CONTINUED 


ing races. The sphere of a roller with a radius 
smaller than the radius of the grooves cannot 
contact the grooves at more than one point on 
opposite sides of the roller. Actually, because 
of the slight deforming of the rollers under 
load, the contact on each roller will be along a 
short line, rather than at a single point. 
Hence, there will be some slippage and friction. 
Incidentally, if there were no slippage nor 
friction, wouldn’t such a roller bearing in a 
vacuum be able to coast on forever in per- 
petual motion?—G.H., Philadelphia, Pa. 


There’s Considerable Log-Rolling 
in This Letter 


Ir you can solve this 
one in fifteen seconds 
flat, go to the head of 
the class. A floating 
pine log, when com- 
pletely submerged, has 
just enough buoyancy 
to support a lumber- 
jack riding it. The log 
weighs 196 pounds. Its 
specific gravity is ex- 
actly half that of wa- 
ter. How much does 
the lumberjack weigh? 
In case you want to 
know, the log measures one foot in diameter. 
Its length (neglecting an infinitesimally small 
fraction) is eight feet. Water weighs 62.4 
pounds to the cubic foot. The lumberjack’s 
name is George.—J.H., Seattle, Wash. 


1GOT THE ANSWER USING 
THE NAME JACK BUT 
GEORGE STOPS 
ME! 






He Wants a Peaceful War 
at Any Price 


BEING very much interested—as who isn’t 
these days?—in arming the nation against pos- 
sible invasion, I want to put in my two cents’ 
worth. The big issue is planes versus warships. 
Both are expensive, but, for our purposes, the 
plane expense seems more practical than the 
ship expense. It is ar- 
gued that planes become 
obsolete too quickly. The 
answer to this is: so do 
battleships. In the end, 
planes can be replaced 
quicker than ships, and 
the more we force our 
real orimagined enemies 
to rebuild their own war 
weapons in order to 
keep up with ours, the 
greater economic strain 
we impose on them. So 
long as the international 
engagement remains on this purely economic 
basis, we will keep out of actual war. And, re- 
gardless of what our wishful thinking indicates 
we are capable of doing to our enemies in a real 


are i 11, War pak 


war 


is WAR “/) WAR 
~—_ WAp LA 
ta, 2; 
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war, reason proves to us at once that we can 
win an economic war with our present poten- 
tial enemies hands down! So let’s build more 
fighting planes as fast as we can in the inter- 
est of peace.—S.D., Troy, N. Y. 


But Suppose the Diggers 


Get Temperamental? 


So SOMETHING has been done at last about the 
people who like to watch excavations being 
dug! The “Sidewalk Su- 
perintendents’ Club” de- 
scribed in your Febru- 
ary issue is a step in the 
right direction, but Iam 
surprised that nobody 
has thought of commer- 
cializing this favorite 
American’ diversion. 
Why doesn’t some enter- 
prising promoter buy up 
the amusement rightson 
new construction jobs, 
put up bleachers for 
spectators, and charge 
admission? Think of the pride it would give 
the workers to talk about “their public” and 
compare their fan mail! Star performers could 
be given special billing, as “See the Great 
Tony at the Console of the Mammoth Steam 
Shovel.” If tens of thousands of fans will pack 
into a stadium to see twenty-two young men 
grind one another’s faces into the mud, what a 
crowd you could draw with a battery of pneu- 
matic drills and a few sticks of dynamite!— 
M.A.J., New York City. 


Even the Cat’s Whiskers 
Do Their Bit 


EvIpDENTLY the man who made the artificial 
cat for the article “Why Do Cats Always Land 
on Their Feet?” in the January issue thinks 
that he has demonstrated by it that a cat “flips 
itself over with its tail.” I think a cat exerts 
itself all over in turning 
in the air, and that the 
tail helps only a little bit. 
There are plenty of tail- 
less cats in the world, 
and the wonder is that 
some one has not before 
now proved that such 
cats either can or cannot 
turn in the air. It seems 
a little absurd that the 
tail, which weighs prob- 
ably not more than one 
twentieth of the whole 
body’s weight, could have 
much to do with turning a cat. Boys used to 
have a conundrum: Why does a dog wag its 
tail? Answer: Because the tail can’t wag the 
dog. If the source of the power in turning a cat 
is in the tail, then the (Continued on page 16) 
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THE RADIO LISTENERS 
A BREAK 7 
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Your own ability to hold the better jobs depends en- 
tirely on the preparation you have made to accept the 
opportunities offered every month in the year in 
the active fields of today such as Air Conditioning, 
Diesel Engineering, Drafting and Design, etc. Men in 
these fields and others with preparation as accountants 
and in merchandising are being advanced into such 
openings as department heads, managers, foremen, 
superintendents, travelling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men—your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 





On His Record— 
Which Man Would YOU 
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You Are Hired on YOUR Record— 
Employers Want to Know, Are YOU Prepared for Promotion 
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men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, at 
50—and still have many good pay years ahead. Promo- 
tion, increased pay, reward properly prepared men! 

American School, an educational institution incor- 
porated ‘“‘not for profit,’”” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 

American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business or industry. 











| all Soa the gee = - offering the big jobs to Find out how American School can help YOU, the 
d ie Se difference it may make in your entire future success 
Ss Without training a man is no more valuable at 40 and happiness! Mail coupon today for free Bulletin 
1S than at 30, is old at 50. But the doctor at 40 or 50isa __ and early lesson in field of your choice. No obligation 
Ss better doctor than he was at 30—and it’s the same with — on your part. 
= - 
American School, Dept. G346, Drexel Ave. at 58th St., Chicago 
t 
eR eS ne eS 
Try a Lesson Yourself—No Obligation 
American School, Dept. G346, Drexel Ave. at 58th St., Chicago 
I have checked the line of work in which I would like a good job. Please send me without expense or obli- 
ation on my part a copy of your Bulletin and an early lesson in the field I have selected. 
2D Air Conditioning 0 Electrical Engineering 0 law 
0 Architecture O Diesel Engineering © Liberal Arts (College) 
1) Automotive Engineering O Drafting and Designing 0) Mechanical Engineering 
0 Automobile Repairing O Electric Refrigeration 0 Merchandising 
O Bookkeeping and O Heating, Ventilating, €) Private Secretary American School 
Cost Accounting Piumbing D Radio and Television 
] Business Management 0 Professional Accounting 0D Salesmanship 
P C) Civil Engineering Incl. C. P. A. Coaching O Shop Practice 
— Aviation O) High School 01) Shop Management 
0 Contracting, Building 0 Highway Engineering 0 Steam Engineering 
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Our Keaders Say 2» 


tail wags the cat, upsetting the theory of the 
old conundrum.—W.E., Wells River, Vt. 


How To Steamline 
That Old Double Boiler 


RECENTLY I learned for the first time that it 
will raise the boiling point of water if you dis- 
solve various salts in it. Now I’m wondering if 
the idea might have practical use in household 
cooking. For example, the temperature in the 
top of a double boiler can’t get higher than 212 
degrees (actually, because of heat loss, a few 
degrees less than this) when plain water is used 
below. But suppose you wanted to cook some- 
thing at a steady heat of, 
say, 220 degrees. Just 
add the proper amount 
of the right kind of salt, 
inthebottomofthedouble 
boiler, and it would do 
the trick! Handier than 
a pressure cooker, I'd 
say. To prove the point 
to my doubting wife, I 
dumped eight or nine 
heaping teaspoonfuls of 
ordinary table salt into 
the water in the bottom 
of a double boiler—and 
some sugar, too, which may or may not have 
helped! After working on it for quite a while, I 
was able to boil the water in the top of the 
double boiler, a sight she had never seen be- 
fore. There are other chemicals that would 
work better than table salt, such as calcium 
chloride; and also ammonium chloride, sold as 
sal ammoniac.—G. H., Bangor, Me. 


What Kind of a Curve 
Has a Suspension-Bridge Cable? 


CaN one of your readers tell me if the main 
cables of suspension bridges hang in a natural 
catenary curve, or are pulled into a segment 
of a circle by the vertical bridge supports?— 
I.A., Athens, Ga. 


After This He’d Better 


Stay on His Own Reservation 


THUMBING through the February issue rap- 
idly, as I always do before settling down to read 
it, I was struck by the remarkable resemblance 
of three of the pictures in it to three well- 
known public figures. I wonder if anyone else 
noticed them too. Here they are: On page 67, 
Roosevelt; on page 131, Mussolini, and on page 
142, Hitler. Just now, while glancing back 
through the magazine, I found a picture on 
page 146 of a man riding a motorcycle through 
a stream. He looks like a certain one-time 
equestrian who, if he were on a horse, and kept 
on going, would presently come a cropper. You 
guessed it-—the Duke of Windsor. If you want 
to see a picture that looks like me, look at the 


-AND | 
STAY OUT. 
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guy in the circle in the top, right-hand corner 
of the advertisement inside the back cover.- 
D.V.S., Washington, D. C. 


Not According to the Rules 


in Rule, Tex. 


IN REFERENCE to the speedometer-camera car 
on page 64 of the January issue, I think that it 
is a bum idea. Couldn’ta 
driver of the car going 
sixty miles an hour pull 
up behind a truck or 
private car doing twen- 
ty miles an hour, snap a 
picture, then pull out 
around him and have 
“proof” he was doing 
sixty? I suppose the 
trees are doing sixty 
miles an hour because 
they are in the picture, 
too. This evidence is 
very inaccurate and 
might be unfairly used.—J.G.M., Rule, Tex. 


He’s Up in the Air 
About That Airplane Motor 


ON paGE 103 of the December issue, that does 
not look like a Gnome Monosoupape engine to 
me. In all my flying experience, dating back to 
1912, I never saw a Gnome Monosoupape with 
inlet pipes. On the Gnome Monosoupape, the 
exhaust push rods were exactly in line with the 
axes of the cylinders—in the photo, the rods 
are not in this line. I believe that the engine 
is a Le Rhone.—W.H.S., Philadelphia, Pa. 


If It’s That Familiar Red Kind, 
There’s No End to It 


A ROLL of tape has been used until it is down 
to six inches in diameter. The hole in the cen- 
ter of the roll is an inch in diameter. The tape 
is five thousandths of an inch thick. The owner 
of the roll has been using five yards a day and 
wants to know on that basis, how many days it 
will be before he must start another roll. I 
would like to know, in 
addition, how big the 
roll was to start with, if 
he had been using it 300 
days when it got down to 
its present size of six 
inches. We _ sixty-five- 
year-old duffers still 
know our figures. Your 
i paper is very much im- 

proved since you start- 

©, ed. Since it was born 

p two years before I was, 

I can’t say that I’ve 

read every copy. But 

I've been reading them all for quite some time 
now.—H.S.H., St. Paul, Minn. 


USE AN X-RAY AND 
SEE THE OTHER } 
SPEEDOMETER, 


HELP AID, } 
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Cr BATENT 


Smallideas May Have 
Large Commercial 
Possibilities 


Ideas do not have to be com- 
plicated to be profitable when 
Patented. The 5c and 10c 
stores flourish on simple Pat- 
ented products which are com- 
mercially successful. The zip- 
per, safety pin, thumb tack, 
paper clip, collar button—all 
are simple yet familiar inven- 
tions—brought their inventors 
rich rewards. If you have a Pat- 
entable idea—act to protect it. 
Send for our FREE 
48-Page Book that 

tells you how. 





NEW IDEAS FOR IMPROVE- 
MENTS IN MACHINERY 
ARTICLES, DESIGNS, 
FORMULAS, ETC. 


Every year thousands of Patents are 
granted. Very few, however, repre- 
sent the discovery of entirely new 
principles. Most of them provide new 
methods of doing some every-day 
thing in a better way—changes for 
greater efficiency, usefulness, adapta- 
bility, or beauty in some previously 
Patented thing. These IMPROVE- 
MENTS are patentable if new, and 
actually represent new _ invention. 
These improvement Patents offer large 
chances for profit if commercially use- 
ful. The business world wants im- 
proved products and services. 


OUR SERVICES TO YOU 


We are Registered Patent and Trade- 
Mark Attorneys, serving Inventors all 
over the United States and abroad. 
Our organization is complete. We have 
Draftsmen, experienced Searchers and 
Attorneys to serve your interests. We 
can act as your legal adviser in all 
Patent Matters. Our complete service 
is described in our Big Book. Mail 
Coupon for it NOW. 


IN CASE YOU FEEL THAT YOU 
HAVE NOT SUFFICIENT 
FUNDS AVAILABLE FOR 
PATENT FEES 


Our Big Book tells vou how to legally 
assign an interest in your invention 
before filing application—to some 
friend willing to aid you. Better to do 
this than to delay indefinitely and see 
another inventor develop your idea 
and Patent it before you do. Send 
Coupon NOW. 


REASONABLE FEES— 
CONVENIENT TERMS 


Don’t worry about finances. Our fees 
are very reasonable—we can arrange 
convenient terms of payment. It is 
our custom to permit clients to pay 
for our services in installments as the 
application progresses in our office. 
See our Big Book for fees in obtaining 
Patent. It explains our arrangements 
clearly. Send for it NOW. 


MANNER OF PROTECTION IS 
VERY IMPORTANT 


When securing a Patent it is very im- 
portant that the invention’s claims and 
objects be clearly set forth—so that pro- 
tection is obtained on all important 
points of the idea. The U. S. Patent Of- 
tice advises that you secure the aid of 
an experienced Registered Patent At- 
torney to prepare your statements— 
present your claims—and_ prosecute 
them in correct legal form. Our long ex- 
perience, and the painstaking care with 
which we handle your Application, is as- 
surance to you that our service is of the 
highest order, as described in our Big 


Book. 


TO-DAY 


CLARENCE A. O'BRIEN 
REQUEST OUR BOOK—NOW! and HYMAN BERMAN 


Know exactly what you should do to : 889 Adams Building, Washington, D. Cc. 


secure a Patent——-what must be done 
every step of the way-—how the 
Patent Law protects you—-what 
we, as Registered Patent At- 
torneys, can do for you. Mail 


Registered Patent Attorneys Before U. S. 
Patent Office 

Please send me at once your Big Free 48- 

the coupon NOW for our Big Page Book “Patent Guide for the Inventor” 

Looklet and ‘‘Record of In- and your Specially Prepared “Record of Inven- 

vention’? Form. tion’? Form. This request does not obligate me. 


ARENCE A. O’BRIEN 
d HYMAN BERMAN 


dams Building Washington, D. C. 


istered Patent Attorneys Before U. S. Patent Office 


(Please write or print plainly) 
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UMPING of gasoline from an airplane in 

flight, sometimes necessary in emergen- 
cies, is always a dangerous procedure, since 
gasoline fumes surrounding the plane or seep- 
ing into the fuselage may be ignited by a 
spark, thereby turning the ship into a flying 
bombshell plunging earthward in a mass of 
flames. To forestall this, Fred A. Jones, of 
Newark, N.J., has invented a novel safety 
device: A long hose connected through a 









dump valve to a plane’s fuel tanks is attached 
to a parachute and housed in a compartment 
near the tail of the ship. In an emergency, 
the pilot yanks a lever to eject the hose from 
its compartment, and the parachute balloons 
out, carrying the hose with it. With the outlet 
of the ’chute-supported hose trailing far be- 
hind the plane, gasoline-dumping hazards are 
reduced to a minimum ...IN PROPORTION TO 
ITS POPULATION, Switzerland produces more 
inventions than any other nation in the world 

. PLATES ARE KEPT WARM at the dinner 
table by an ingen- 
ious electric heating 
pad devised by Lill 
K. Frolich, of Louis- 
ville, Nebr. Plate- 
size heating elements 
are embedded in sec- 
tions of noninflam- 
mable padding that 
lie flat on the table 
underneath the ta- 
blecloth. When more 
than the usual num- 
ber of places are to 
be set at the table, 
additional sections 
may be added, just 
as extra leaves are 
inserted to enlarge 
a dining table, since 
each pad section is provided with a plug on 
one edge, and on the other edge there is a 
socket for connecting it electrically with ad- 
jacent sections. One of the end pad sections 
has an extension cord that is plugged into a 

















wall socket .. . THE NUMBER OF CLAIMS ap- 
pended to a patent is no indication of its po- 
tential value to the inventor. Although one 
patent that con- 
tained over 700 
claims made sev- 
eral million dol- 
lars-for its owner, 
another patent 
which contained 
only thirteen 
claims earned 
even more 
ROLLER SKATES 
are the subject of 
two recent inven- 
tions. One, worked 
out by Theodore 
R. Goettie, of 
Wayne, Pa., gives 
the roller skate 
brakes. Brake shoes, normally held in a re- 
leased position by helical springs, are forced 
against the skate rollers by means of a con- 
trol strap extending upward to the hand of 
the skater. The brain child of Mikaly Gal- 
goczy, of Cleveland, Ohio, is an attachment 
that gives the roller skate “headlights.” A 
flash-light cell and 
bulb are supported in 
a frame that hangs 
down from the bed 
of the skate between 
the front and rear 
rollers . . . APPROX- 
IMATELY TWO THIRDS 
of all the patents 
filed at the Canadian 
Patent Office are is- 
sued to American 
inventors ... AN 
ELECTRIC FUSE, for 
which credit goes to 
Hrand M. Muncher- 
yan, of Los Angeles, 
Calif., contains a 
fuse-metal strip formed into the letters “OK.” 
If the fuse burns out, the letters melt while 
all others in the fuse box will still read “OK.” 
. .. ONE OF THE MOST COMPLICATED MACHINES 
ever invented by one man was the Paige type- 
composing machine. The patent covering it 
contained fifty-five pages of printed text in 
addition to more than 160 sheets of drawings 
. NUMBERED AMONG THE CONSTANT FLOOD 
of inventions relating to automobiles are: A 
car having its motor placed sidewise instead 
of lengthwise on the chassis; a steering-gear 
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the trained man. 


Learn by Doing — in 12 Weeks 


on real motors, generators, engines, and real Radio equipment and sets. 
The remarkable ‘“‘Learn by. Doing’’ method used in the great Coyne 
Shops trains you in Electricity and its many branches in 12 weeks. 
Actual shop work —not a correspondence course — you don’t have to 
recite. Instead you are trained by actual work in wonderful, modern 
daylight shops on the finest kind of Electrical and Radio equipment, 
under personal supervision of expert instructors. That's why Coyne 
Training prepares you for your start in this field, in a short time. 


You Don’t Need Previous Experience 
or a Lot of Book Learning 


Many of our successful graduates have not even completed common 
school. At Coyne you learn by actual experience on a wide variety of up- 
to-date generators, motors, dynamos, batteries, automotive and avia- A Real Switchboard in the Coyne Shops 
tion engines, electric signs, etc. 


BY 12 WEEKS TRAINING 
IN THE BIG COYNE SHOPS 


Get into a real live, money making field where thousands of men make 
$30, $40, $50 and up a week in the fascinating field of electricity. 
Prepare today for your start in a field that is full of opportunities for 









On Jobs Like These—No Correspondence 
Real Work on Modern Electrical Equipment 























,joundind/ PAY COST OF TRAINING Sus? 


Offe 


e Over a Year to Pay in Small Monthly Payments 


Get your training first—then pay back tuition in easy monthl you'll have 12 months to complete your payments. Mail 
payments starting 5 months from the date you start school, the coupon now and I will send you, without obligation, 
or 2 months after the required training period is over. And _full details of this astounding offer! 


EARN LIVING 
Expenses While 
You’re Training! 


Many of my students work 
part time to help pay their 
living expenses while they are 
training. 


EMPLOYMENT 
Help For You 
After Graduation 


My Graduate Employment 
Service will give you employ- 
ment help after graduation. 
You are also entitled as a 
graduate to free consultation 
service any time you need it. 





RADIO COURSE INCLUDED) Ger THIS 


Get the new “Coyne Opportunit 
ook," giving all 
factsabout Coyne 
Training. Photo- 
f graphs of Shops 
showing students 
atworkonmodern 
electricequipment 
under the person- 
al supervision_of 
Coyne Expert In- 


Right now I am including, at no extra cost, a special 
Radio course, which you can take, at no extra charge, 
after you havecompleted your 
electrical course. Send coupon 
today and I’ll send you all 
details of this offer. 
ELECTRIC REFRIGERATION CHICAGO 
AIR CONDITIONING Pounded 1099, structors. Also 
sctric: > ince ' & detailsof mySpare 
My electrical ei includes Time Employment Offer, Pay After 
training in these 2 fast grow-] Graduation PlanandGraduateEm- 


ing branches of Electricity.| ployment Service. Yours without 
cost. Simply Mail the coupon. 


aes. on 
Coupon 5005. Paulina St. Chicage Mi. 
NOW! 











Training and give me all details regarding 
our ‘‘Spare Fime Employment Offer’’, 
‘Pay After Graduation Plan’’ and 

Your Radio Course. 








H. C. LEWIS, Pres. 


Send me your big FREE Book about Coyne 
Founded 1899 , 


Dh ee, Cae FOG clei 
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Keep your present Air Conditioning and Refrigeration 
be - America’s newest Industries—growing by 
Job while learning leaps and bounds. New opportunities for 
top-pay await trained men. You can quali 
at home fy Learn practical Air Conditioning 
Kefrigeration at home, under personal 
guidan of expert engineer Start at 
_—— home Finish in California Master pre 
- — liminary training at home Later, you 
ic conaiTioning ~ | come to School for final intensive SHOP 
= *, PRACTICE instruction which qualifies 
q y you for big pay jobs. Start right now 
| After home-study is completed we provide 
\ _ roundtrip transportation t _ - 

(From any point in U.S se 

“ee Investigate Mail oo” 


NATIONAL ScHOOLS 
Los Angeles (Est. <n ll 





4 
( Request for FREE BOOK ) 
NATIONAL SCHOOLS ) 
Dept.3PSC, 4000 So. Figueroa St., Los Angeles. Calif ) 
NAME____ AGE ) 
ADDRESS . ) 
CITY STATE__ : ‘ 
5 





Handy = Automatic 
JUSTRITE 


BLO-TORCH 


Intense Flame ... Easy to Handle 
Operates at Less than Ic per Hour! 
Here’s a torch that’s “tops” in every way! 
Handy — easy to carry — small enough to get 
into tight places. Automatic — no pumps 
or complicated pressure controls to adjust. 
Single regulating valve controls flame. An 
ideal tool for metal craftsmen, elec- 
tricians, mechanics and plumbers. 
Does a real job at low cost! 


NO PUMPS—ONLY 
ONE MOVING PART! 


101 USES! (WRT 
FREE 6 


Order your Justrite Blo-Torch 
SOLDER 


today—you'll find hundreds of 
uses for it. Excellent for work- 
ing and tempering metal, 
burning off paint, bending packed with 
glass, melting glue, thaw- $3.50 
ing pipes, small bleck- Sutiit. inchides 
smithing operations,most soldering tron 
points. Makesa 
selt- ing outtl 
soldering —_ 
can be 







10%" LONG OVERALL -—> 









all soldering work, anda 
host of other jobs around 
shop, farm or home. 100% 
satisfaction guaranteed— 


Complete with two 
soldering iron 
points. 


anywhere | 





Bio-Torch unit] 10-day money-back trial. dependent on 
without soldering} See it at your dealer’s or any 


th 
source of heat. 


inte. ‘ ry 
= order direct. Shipped Seder naw! 


either postpaid or C.O.D. 


JUSTRITE MANUFACTURING CO. 
2052 Southport Avenue, Chicago, Illinois 














$295 
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(Continued from page 22) 


attachment that automatically slows a ve- 
hicle down when rounding a sharp curve; a 
front-view mirror that eliminates the blind 
spots caused by the 
front corner posts 
of a car body; a de- 
vice for swinging 
headlights automat- 
ically in the direc- 
tion of a car’s travel 
as the front wheels 
are turned; and a 
steering wheel hav- 
ing a large-diameter 
hub that contains a 
speedometer, fuel 
gauge, ammeter, and 
other instruments 
generally mounted 
on the dashboard ... PATENTS ARE NOT TAXED 
in the United States, although in some for- 
eign countries, owners must pay an annual 
tax on each of their 
patents, or have 
them lapse 

HOUSEWIVES should 
have little trouble 
in cleaning a new 
double-hung win- 
dow that also 
swings inward like 
a casement type. 
The sash, fitted with 
conventional coun- 
terweights, slides 
up and down along 
side channels, but 
is hinged at one edge so that it can be opened 
inward at any time. William C. Jones, of 
Tappan, N.Y., and Gustav Siese, of Park 
Ridge, N.J., are the joint originators ... THE 
50,000,000 PRINTED COPIES of patents kept on 


























file at the U.S. Patent Office are housed in 
steel cases that cover more than thirty miles 


of shelving AUTOMOBILES JACK THEM- 

SELVES UP under their own power with a bal- 

loon-type pneumatic jack perfected by Robert 

V. Morse, of Ithaca, N.Y. Operated by motor 
(Continued on page 26) 
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HOW LONG HAVE YOU 
mw BEEN STUDYING ? 





DOESN'T IT LOOK SIMPLE? 


Yet it’s from the famous “Merry Widow” Waltz! 








UST strike the notes indicated above and you will 

actually be playing the opening bars of one of the 
world’s favorite musical compositions! And it’s just 
as easy to play other famous melodies, too, when you 
use the wonderful ‘Note-Finder.” 

This invention of the U. S. School of Music takes the 
mystery out of the piano keyboard, does away with 
tedious study and practice, enables anyone to play a 
real tune almost from the start. And that’s the way 
this modern method works. You learn to play by playing. 
Soon you will be thrilled and delighted to find that you 
can pick up almost any piece of popular music and play 
it at sight. And that applies to the piano or violin, the 
saxophone or guitar, the accordion or whichever instru 
ment you choose for your own! 


Takes Only Few Minutes a Day! 
| Do you wonder that over 
PICK YOUR 700,000 people all over the 
world have taken advantage 
INSTRUMENT of this easy way to learn 
Piano Guitar music at home? Don't let 





Violin Saxophone . . i 

Organ Mandolin old-fashioned ideas deprive 
Cornet Ukulele you of the joys of playing any 
seer aggae } ow longer. You don’t need special 
4 no ‘Cello talent; you don't need any 


Hawaiian Steel Guitar previous knowledge of music; 
_ Trumpet — you don't need to spend 
Ha y rm me months on monotonous drills 
Voice and Speech Culture and exercises. It’s fun to learn 
Modern Elementary music this modern way: it’s 
Harmony easy as A-B-C; it takes only a 

Drums and Traps few minutes a day. But see 


Banjo (Plectrum ‘ -. es A 
5-String or Tenor) for yourself! Simply send to- 


L day for our 











HERE’S PROOF THAT YOU, TOO, CAN LEARN TO 
PLAY THE PIANO OR ANY OTHER INSTRUMENT! 


FREE Demonstration Lesson 


This demonstration lesson will give you the surprise of 
your life. It will show you, in black and white, how you 
can quickly realize your dreams of playing your favorite 
instrument. With the demonstration lesson, you will also 
receive a handsome illustrated booklet and details of the 
remarkable, money-saving offer that enables you to learn 
music at home for but a few cents a day. All this material 
will be sent to you by return mail, without cost or obli 
gation. Simply mail the coupon or write, mentioning in- 
strument that interests you. Do it today. Note: instru- 
ments supplied when needed, cash or credit. U. S. School 
of Music, 83 Brunswick Bldg., New York City, N. Y. (2st. 


1898.) 


U. S. School of Music, 
83 Brunswick Bidg., New York, N. Y. 

Gentlemen: Please send me by return mail, FREE 
Demonstration Lesson, illustrated booklet and full de 
tails. I am interested in the following instrument: 


si ND ssiiciebstittetabeniniaiiai 


Check here if you want our Instrument Catalog. 
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é fosdn $/99f ‘ (Continued from page 24) 
Yo D uUof1s Y compression, a pump screwed on in place of 


A a spark plug is connected by a rubber hose 
AKO usu to an inflatable bag placed beneath the car 
MBE STM de tor is started, the 


axle. When the mo- 
bag fills with air to 
jack up a wheel. 


» ' 
Tu rn it ; : Opening an _ outlet 


valve releases the 


ANE air from the balloon 
i jack, lowering the 


car to the ground... 


. ; ~<. ! 
4 J Ww JT OF EVERY 
WwW | t h i Two Ol RY 


EIGHTY PATENTS 


pending at the pat- 
ent office, examiners 
a: e 7er estimate, contain 


claims to the same invention . .. TO ENCOUR- 
AGE SYSTEMATIC SAVING, a novel coin bank in- 
vented by David H. Zell, of Brooklyn, N.Y., 


@ See how a bubbling glass of Alka- has a built-in ro- 
Seltzer will quickly help put you “‘right tating calendar 
side up’’ when an upset stomach, attack which advances 
of Acid Indigestion or a Headache from one date to 


makes you feel miserable. the next only when 
a coin is inserted 


@ Alka-Seltzer is DOUBLY effective in a slot at the tup. 
because it offers relief in TWO ways. Pushing the coin 
Its analgesic action relieves pain and down through the 
discomfort promptly and its alkalizing slot into the bank 
qualities help to neutralize any exist- actuates a gear 
ing excess acid condition. Get a 30c mechanism that 


turns the calendar 
or 6Oc package at any Drug Store. dial to keep it up 


to date... AN AD- 
JUSTABLE REFLEC- 
TOR developed by 
Samuel Margulies, 
of New York City, 
is designed to in- 

crease the usefulness of a flash light. A mir- 

ror pivots on a U-shape bracket jutting up 

from clamps fastened to the bulb end of the 

light, so that the lat- 

ter can be stood up 

vertically and _ the 

mirror adjusted to 

throw a beam down- 

ward or to one side 

CONVENIENCE 

in applying nail 

polish is the aim 

of an invention of 

e . Alice Jefferis, of 

Make Money in Spare Time Washington, D. C. 

Be a representative of Popular Science Monthly. Taking 7 A container fitted 

subscriptions at the new low price is easy. And you can with curved tabs 

make good money at it. Write for particulars to Popular | holds the polish, while the tabs support the 


Science Monthly, Circulation Manager, 353 Fourth Avenue, | . . 
New Werk. | container on two fingers. 
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SULFANILAMIDE.. 
A Waste Dye Product 
Is Medicine's Latest 
Germ-Killing Weapon 


bb. Hugo Bauer seeks new forms of sulfanilamide, such as the disulfanilamide crystals seen below 


King of Drugsy 


BSCESS of the brain, with death practically certain.” 
That was the tragic diagnosis Chicago, IIl., sur- 
geons were forced to make not long ago as they 
concluded an emergency operation on a little four- 

year-old girl. For the surface of the child’s brain was 
swarming with streptococcic germs, deadly bacteria whose 
cells cling together like links of a chain. This indicated 
the inevitable onset of meningitis, a dreaded disease that 
had always killed with deadly certainty ninety-nine out 


By E.W. MURTFELDT 
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This mouse is getting a shot of the 
streptococcic germ culture prepared 
by Dr. Sanford M. Rosenthal in the 
photograph at the right. Soon it will 
be very sick, and will be treated ex- 
perimentally with the new wonder drug 











of every 100 persons it attacked. 

In spite of the apparent hope- 
lessness of the case, however, doc- 
tors grimly refused to admit de- 
feat. They tried everything known 
to science, and as a last resort 
administered a few grains of a 
newly discovered drug derived 
from a chemical dye. Miraculous- 
ly, the girl’s soaring fever was 
checked. 

More of the drug was given. 
Hour by hour, physicians and 
nurses watched the slender col- 
umn of mercury in the fever 
thermometer creep downward 
toward normal. In a few days, 
doctors pronounced the child out 
of danger. And in two weeks, she 
went home from the hospital, once 
again a healthy, happy youngster, 
thanks to the magic of a drug 
produced by chemical research. 

This miracle drug, now known 
by the tongue-twisting narhe of 
sulfanilamide, was announced to 
the world barely three years ago, 
and yet today it is recognized as 
one of the greatest discoveries in 
the history of medicine, a potent 
weapon in combating not only ‘ , : 
meningitis, but also thirteen other Here the mouse is being given a dose of sulfanilamide through a 
tube that reaches down through its throat and into its stomach 













































diseases, including scarlet fever, 
blood poisoning, and other ail- 
ments caused by germ infections. And in while hospitals, clinics, and medical schools 
laboratories all over the world, chemists are are daily reporting amazing, almost magical 
concocting new derivatives of sulfanilamide cures with this “king of drugs.” 

for medical warfare on still other diseases, In Baltimore, Md., for example, a patient 
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suffering from a streptococcic infec- 
tion of the mastoid bone behind the 
ear was practically burning up with a 
fever that skyrocketed to 106 degrees. 
Sulfanilamide was injected. Twenty- 
four hours later, the temperature had 
dropped to 100. After two days, the 
patient was propped up in bed, eating 
a hearty breakfast. 

In London, at Queen Charlotte’s 
Hospital, a young Englishwoman suf- 
fering from another streptococcic in- 
fection, puerperal, or childbirth, fever, 
had been given less than a fifty-fifty 
chance to live. But on the morning 
following the administering of this 
magic drug, her temperature was 
close to normal, and in twelve days 
she was completely well. At this same 


fever patients. Thirty-five of them re- 
covered to the physicians’ amazement. 

Yet, only a few years ago, the dyestuff 
from which sulfanilamide was developed was 
being shoveled around as waste in the plant 
of a German dye firm, with no one suspecting 
its incalculable value to medicine and to hu- 
man life. Then, in 1932, chemists produced 
from this waste a compound they called pron- 


CHICKENS TRY OUT 
NEW MEDICINES 


When a new form of the 
drug has been found, it 
is first tested for pos- 
sible poisonous effects. 
The chicken below has 
been paralyzed byadose 
of a new preparation; 
the other is not harmed 
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hospital, as a test, sulfanilamide was Useful new derivatives of sulfanilamide are constantly be- 


we eI ” % ” ing sought in the laboratory. Some of them are seen above, 
gon See Eeerae backed by nitroaniline and sulphuric acid, the raw materials 


tosil, a ruby-red liquid dye whose action in 
combating streptococcic germs seemed too 
good to be true. After three years of testing 
to determine the chemical’s value beyond any 
doubt, Dr. Gerhardt Domagk finally an- 
nounced the drug to the world by reporting a 
dramatic experiment that represented a giant 
forward stride in the march of 
medical progress. 

With a hypodermic needle, Dr. 
Domagk shot millions of the 
deadly germs into the bellies of 
twenty-six mice. Shortly after- 
waras, he poured prontosil down 
the throats of thirteen of the 
animals. After several days, the 
prontosil-treated mice were alive 
and as chipper as ever. The un- 
treated thirteen, however, were 
dead. 

In medical circles, the news 
spread rapidly. Domagk’s ex- 
periment was checked and re- 
checked by British physicians. 
French chemists furthered the 
work by isolating sulfanilamide, 
the active ingredient in pron- 
tosil. News of the drug was 
brought to the United States by 
Dr. Perrin Long, of Johns Hop- 
kins Hospital in Baltimore, who 
with Dr. Eleanor Bliss, his asso- 
ciate, started sulfanilamide ex- 
periments on animals. 

Soon, however, this medical- 
research team had an opportun- 
ity to put the drug to a more 
practical test. A Baltimore girl 
was admitted to the hospital 
seriously ill with erysipelas, an- 
other dangerous streptococcic 
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infection. The disease spread in spite of 
blood transfusions and antitoxin injections. 
Treatments with sulfanilamide were started. 
One day later, the patient’s temperature was 
normal. Soon, the first American ever treated 
with sulfanilamide had completely recovered. 

Knowledge of this miracle drug was con- 
fined almost entirely to medical and chemical 
circles until two news events brought the 
name of sulfanilamide before the public. Late 
in the fall of 1936, Franklin D. Roosevelt, Jr., 
contracted septic sore throat. Prontylin, a 
form of the original prontosil, helped to cure 
him, and the public recalled that, a dozen 
years before, physicians who had had no 
knowledge of this new drug had been unable 
to save the life of another president’s son, 
Calvin Coolidge, Jr., who succumbed to a 
streptococcic infection in his foot. 

The second event that publicized sulfanila- 
mide shocked the nation. A southern drug- 
supply house concocted an elixir of sulfanila- 
mide by mixing the drug with diethylene 
glycol, an organic chemical used as a solvent. 
This preparation was shipped to drug stores 
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all over the country. Then, without warning, 
six persons in Tulsa, Okla., who 94 taken the 
elixir, became ill and died. 

National health authorities mobilized for 
action. The Federal Food and Drug Adminis- 
tration started a nationwide race with death, 
sending every available agent scouring the 
country in search of the 700 bottles of elixir 
that had been shipped. American Medical 
Association laboratory technicians tested the 
compound and pronounced it poisonous. Tele- 
grams of warning were rushed to state and 
local health authorities. Many arrived too 
late, however, and the death toll finally 
mounted to more than seventy. 

What caused these tragic deaths? Was 
sulfanilamide a Jekyll-Hyde drug, conquering 
suffering and death in some cases, only to 
transform itself into a deadly poison in others? 

No, replied medical authorities, for in the 
poisonous elixir, the culprit was diethylene 
glycol, the chemical solvent, not sulfanila- 
mide. Although the miracle drug by itself 
may produce unpleasant reactions such as 
nausea, dizziness, (Continued on page 250) 


Sulfanilamide is aclministered to human patients either by injection, as above, or in tablets by mouth 
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Amateur photographers 
taking pot shots from 
an airliner over New 
York. The pictures of 
the fan at right and of 
the Statue of Liberty 
were made on the trip 
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Camera Fans 


Go Aloft 


IN AERIAL PHOTO CONTEST 


from miniature outfits to elaborate moving- 


picture cameras rode in the planes. Some 
amateurs took along a battery of lenses that 
enabled them to snap distant views, wide- 
angle shots of the interior of the plane, and 
close-ups of their fellow fans. Some of the 
pictures they got are seen on this page. 


geen in great metal airliners that circled 
\ over New York City, Long Island, the 
site of the World’s Fair, and New York Har- 
bor, more than 200 camera fans recently took 
part in an aerial outing. Prizes were offered 
for the best photographs obtained during the 
flights. Everything in the way of equipment 
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Rear of truck with boat removed. Shiny rails at sides are 
demountable davits. In circle, officer using two-way radio 
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Marine emergency truck 
built by Jersey City, 
N.J., policemen. It car- 
ries a small speedboat 


ROBERT E. MARTIN 


green truck swings out of a police 

garage in Jersey City, N.J., roars 
down the main street, and races east- 
ward toward the Hudson River. At a 
waterfront pier, bystanders gape with 
astonishment as a sleek, sixteen-foot 
speedboat slides down from the truck 
body. In a flash, police haul it up on 
demountable davits, swing it out over 
the pier end, and lower away. Seconds 
later, a powerful outboard motor coughs 
into action and a detail of police is rac- 
ing out to a harbor rescue. 

That is a typical scene when water- 
front disasters summon Jersey City’s 
new marine emergency truck, a stream- 
line, twenty-four-foot boathouse on 
wheels that is equipped for any job, 
from rescuing a drowning person to 
trapping criminals smuggling goods 
ashore from incoming liners. Believed 
to be the only vehicle of its kind, the 


Se screaming, a rakish, shiny 
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With the truck backed up to 
the edge of a pier, the boat 
is lowered from the davits, 
after being lifted from _ its 
wheeled carriage as at right 


rolling boathouse is the 
pride and joy of local cops 
and firemen, not only be- 
cause it is a remarkably 
efficient rescue machine, 
but also because they de- 
signed and built it them- 
selves. 

Starting only with a 
commercial truck chassis 
and a motor launch, police 
craftsmen’ shifted their 
badges from uniforms to 
overalls, manned the pow- 
er lathes, band saws, and 
paint frames in the fully 
equipped city repair shops, and turned out an 
emergency marine truck that is a masterpiece 
in both design and execution. Washed and 
polished by its crew as lovingly as any home- 
workshop fan ever groomed a prize project, 
the ingenious truck is stationed at a central 
point within water-bound Jersey City so that 
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it can be rushed quickly to any spot on the 
city’s twelve-mile waterfront. 

Over seven feet wide, with a wheelbase of 
more than fifteen feet, the chromium-trimmed 
truck carries its length gracefully, sweeping 
down to a tapering rear-end overhang that 
will jut out over the end of a pier to allow 
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An officer at work in the police machine shop 
where the unusual emergency vehicle was built. 
Members of the force designed various details 


the launch to be lowered directly into the wa- 
ter from a height as great as twenty-five feet. 

Four portable 500-watt floodlamps, powered 
by a 5,000-watt generator driven by the truck 
motor, top steel standards at the corners of 
the body. Special tripods and cable are car- 
ried to enable police to set up and operate 
the lights at points remote from the truck. 
In the driving cab, a two-way dashboard ra- 
dio permits instant communication with head- 
quarters, no matter where the truck may be. 

Within the body of this rolling boathouse, 
the trim, green-and-white speed launch is 
carried on a cradle equipped with balloon 
tires that rest in the grooves of two sliding 
steel skids. On a sloping beach, the skids are 
pulled backward and lowered to form a ramp 
down which the cradled boat is rolled and 
then launched directly into the water. On a 
pier, the craft is rolled to the ground, hauled 
up by block and tackle onto steel davits 
snapped into open sockets, the truck itself is 
backed to the pier edge, and the boat low- 
ered into the water. 

Lining both sides of the truck body are 
spacious compartments containing every con- 
ceivable item of emergency equipment: life- 
preserver belts, a rope ladder, inhalators for 
use in drowning cases, blankets, chemical heat 
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Here's another cre- 
ation of the crafts- 
men cops—a lad- 
der which folds up 
into a pole to fit 
into narrow places 
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For recovering bodies 
from the water, police 
devised this grapnel 
with codfish hooks that 
pull loose if snagged 


Corks cover the points 
of the hooks when the 
grapnel is not in use 








packs, vacuum bottles, hawsers, bilge pumps, 
first-aid kits, kerosene lanterns, rubber gloves 
for handling live electric wires, a Lyle gun 
for shooting a rescue line, and dozens of 
other items. Special grapnels for dragging 
for bodies, designed and made by the police 
themselves, have rows of codfish hooks at- 
tached to cross bars by novel spring swivels. 
If one hook snags on the bottom, police may 
lose it, but not the whole grapnel. 

Another odd device credited to the ingenu- 
ity of these police mechanics is a divided 
twelve-foot pole fitted at the top with strong 
steel hooks. Pull the two divisions of the pole 
apart, and it becomes a ladder, the hinged 
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To launch the boat on a sloping beach, it is run down skids and into the water on its rubber-tired carriage 


rungs swinging down from a vertical to a 
horizontal position. The cops explain that 
they can work the pole into spots where a 
conventional ladder would not go. 

No waterfront emergency stumps these ma- 
rine police. “We've got every piece of 
equipment we’ve ever needed so far,” they 
say. “And if some new emergency crops up 
that demands a special device, why, we’ll just 
whip it into shape in the shop.” 
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HELD in a vertical instead of 
the usual horizontal position, a 
curious sun dial invented by 
W. G. Brown, of Salisbury, 
N.C., tells accurate time at all 
seasons of the year. The dial 
of the instrument swings so 
that its plane may be adjusted 
to keep the style, the metal 
shadow-casting arm, always at 
right angles to the sun’s rays 
at high noon. This adjustabil- 
ity reduces the margin of error 
found in horizontal, stationary 
sun dials because of the pro- 
gression of the seasons, as the 
sun appears to move north- 
ward or southward. 





Grading Machine 
Cuts and Loads 


SPEEDING construction of fire 
roads in national forests, a 
“double-jointed” grading ma- 
chine slices down banks and 
loads a waiting truck in a sin- 
gle operation. Seven planetary 
clutches controlling the various 
movements are operated from 
one lever bank by finger-tip 
control. The apparatus can be 
turned in a complete circle, and 
two types of buckets enable it 
to pull materials down into a 
ditch or to pick them up. 
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Adjustable Sun Dial Keeps Good Time 





"Double-jointed" grader at work. 





A notched arc adjusts the dial plane to allow for seasonal changes 


Toy Electric Train 
Uses No Third Rail 


REALISTIC two-rail track is 
a feature of a new electric- 
train outfit. No center or out- 
side third rail is needed to 
power the train, as current 
flows through the running rails. 
Car wheels on the train are 
made of an insulating plastic 
material to prevent short-cir- 
cuiting through the axles. Cur- 
rent is picked up by two small 
brass wheels on the locomotive. 
Made in “HO” gauge, the 
tracks are solid drawn steel, 
each section being mounted on 
a realistic base designed in im- 
itation of a railroad roadbed. 





One man controls its many movements 
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DRIFTING 
TO EARTH IN 
A PARACHUTE 


Eleven gayly col- 
ored captive par- 
achutes operated 
from this 250-foot 


tower will offer a 


thrill combined 
with the best view 
of the fair grounds 


HEN the New York World's Fair 
opens its gates, a few weeks hence, 
its exhibits of the wonders of art 
and industry will have to vie for 
visitors’ attention with the attraction of a 
veritable city of fun-making devices. By in- 
voking the aid of science and engineering as 


never before, ingenious designers have out- 
done themselves to create new thrills for ex- 
citement-seeking patrons, in a mile-long 
“Amusement Zone” that flanks the other ex- 
hibits of the exposition. A preview of their 
innovations, on these pages, gives a fasci- 
nating glimpse of what awaits the fair-goer. 











TAKING THE TURNS ON A 
SUMMERTIME BOBSLED RUN 


Racing on rollers down an enameled run- 
way, trains of two-passenger cars will 
give riders all the sensations of a real 
bobsled run, and then some. At scien- 
tifically engineered turns, the flying 
cars climb for up on the banked slope 
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Einstein himself might enjoy a ride upon the miniature auto race track 
called the Drive-A-Drome—for it’s all a matter of relativity. You get in 
a tiny gasoline-powered car, step on the gas, and away you go around a 
bowl, racing neck-and-neck with other drivers. You seem to be going 
fast, for the scenery outside the bowl flashes past at thirty miles an hour. 
But you needn’t worry about a collision. Your actual speed is only fif- 
teen, the limit to which the car is geared, and its springy chrome bumpers 
easily absorb the shock when you bump into other cars. The other fifteen 
miles an hour is the speed of the bow] itself, revolving beneath you in the 
direction you are traveling! 

Scientific stunts like this have created a galaxy of spectacular illu- 
sions. You can taste for yourself the actual sensations of leaping from 
an airplane, flying one, careering down a bobsled run, and voyaging to 
the heart of Africa or to a distant planet. 

On the gayly decorated midway, an entrance resembling an Alpine 
scene leads to the giant coaster that gives a ride like bobsledding—and 
then some. Unlike most roller coasters, this one has no tracks. Instead, 
a train of five aluminum cars races down a trough-shaped runway, whose 
white-enameled surface simulates snow, on silent rubber-tired wheels 
that swivel like casters. Towed by a chain to the top of the incline, the 
train begins its hair-raising coast of a quarter mile. The big moments 
come when the string of two-passenger cars climbs up the side of the 
banked runway at the turns. Rounding one curve, it tilts at ten degrees 
past the perpendicular! 

For good measure, the riders get an unexpected thrill on the way to 
the top of the incline, before the coast. Hauled through an unlighted 
tunnel, the train suddenly stops in a pitch- 
dark “illusion barrel’ fifty feet long and ten 
feet in diameter. The track starts to vibrate. 
Glowing spots of light, appearing on the walls 
of the barrel, start revolving slowly about the 
train. The darkness echoes with squeals and 
screams, for the passengers receive the ter- 
rifying impression that the cars themselves 
are turning over and over in space. The illu- 
sion lasts for twelve to fifteen seconds, which 
its inventor believes is about as long as hu- } 
man nature can take it, before the train pro- 
ceeds. So that there will be no telltale shafts 
of light from projectors, the mysterious glow- 
ing spots are produced by throwing invisible 
ultra-violet beams upon the walls of the bar- 
rel, which are coated with fluorescent paint 
that glows in the rays. 

For even more venturesome thrill seekers, 
the tallest parachuting tower in the world 
rises to the height of a twenty-five-story 
building at the southern end of the fair 
grounds. Like puppets on strings, eleven 




















































A"MARTIAN" 
AND ONE OF 
HIS WEAPONS 





gayly colored captive parachutes dangle on 
cables from its uppermost girders. Beneath 
each ’chute swings a double seat, in which a 
pair of passengers are strapped at the ground. 
Then the giddy ascent begins. The riders will 
enjoy the finest view of the fair available to 
visitors, if they can keep their minds off what 


HERE IS A PREVIEW OF THE COLORFUL AMUSEMENT ZONE 
WHERE INGENIOUS NEW RIDES AND COLOSSAL SPECTACLES 
WILL AWAIT VISITORS TO THE NEW YORK WORLD’S FAIR 
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"ROCKET SHIP" TAKES PASSENGERS TO VENUS 


If the wonders of the earth aren't enough for you, you can 
board a “rocket ship" for a realistic fling through space to 
the planet Venus. On your arrival, you walk through primeval 
jungles where you see animated models of animals like those 
of the prehistoric earth, and a colony of weird ‘Martians” 
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is going to happen to them next. For at the 
top of the 250-foot tower, an automatic re- 
lease drops parachute and passengers into 
thin air. Though the feeling is akin to bailing 
out of an airplane, the ‘“‘jump” has been safe- 
guarded against the slightest hazard. A metal 
ring keeps the parachute open at all times, 
vertical guide wires prevent it from swaying 
or drifting in the wind, and shock absorbers 


INFORMATION 


SPECTATORS V : 
FROM PATHS THROM sum 
TROPICAL RAIN FOR ee 
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ADMIT DS AND ANIMALS 
DAY LIGHT AWAY FROM SPECTATORS 
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TOWARD FALLS TO GIVE 
PERSPECTIVE EFFECT OF 
DISTANCE PUMP 
: INTAKE 


ONE OF NATURE'S WONDERS REPRODUCED 
Enough water to float the "Queen Mary" will tumble 
over the brink of a model of Victoria Falls each day. 
A realistic African setting and elaborate lighting 
effects will add to the illusion of the spectacle 
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Cc Tre- of landing. ’ GUIDE RAILS 
into An aerial joy ride not far away pro- ' DEFLECT CARS FROM 
1iling vides captive “planes” for aviation en- BANKED SECTION AT 
safe-  thusiasts to fly. Sixteen streamline gon- ENO OF RIDE 
netal dolas, hung on cables from a revolving 
imes, ring, circle around its supporting tower 
1ying of structural steel. An innovation that 
rbers’ distinguishes it from all other such de- 
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rear of each car, which 

operate simultaneously 

when the passenger 

turns a steering wheel. 

At forty miles an hour, 

the gondolas normally 

swing outward at an 

angle of forty-five de- 

grees. By handling the 

wheel skillfully, how- 

ever, the “pilot” can 
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JOLT OF COLLISION 


sii THIRTY-MILE SPEED— 
+ «gee FIFTEEN-MILE SAFETY 










ALL-AROUND 
BUMPER ABSORBS 


T OF Driven by thrill hunters, these miniature racing cars bump one another 
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FLOV’S TO PUMP 


climb and bank past the perpendicular. 
An invisible cushion of centrifugal force 
automatically checks the sideward swing 
and keeps it within safe limits, accord- 
ing to Norman Bartlett, the originator 
of the Drive-A-Drome, the ‘bobsled’”’ 
coaster, and this pilot-yourself thriller. 

At the opposite end of the amusement 
zone from the parachute tower, a “rocket 
ship” that never leaves the ground, takes 
150 travelers at a time on an imaginary 
journey to the planet Venus. A hidden 
mechanism throws the passengers back- 
ward in their seats as if the ship were 





WATER 
FROM FALL‘ 


FALLS with perfect safety, because they are actually going only fifteen miles 
an hour on a circular track that revolves to give an impression of speed 
swoop within a few feet of the ground or 


actually taking off, and motion pictures 
projected upon a circular “window” 
show the fair grounds dropping away. 
Blasts from air jets, movies of stars 
passing the window, and the constantly 
vibrating seats enhance the dramatic ef- 
fect of the supposed trip through space. 

When the craft has “landed,” a passen- 
ger alights from a door opposite the 
rocket ship’s entrance to find himself in 
a world of fantasy. Venus is portrayed 
as a planet still in a primeval state, col- 
onized by space-voyaging Martians and 
roamed by animals like the earth’s pre- 
historic mon- (Continued on page 242) 
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One of the covered wagons that 
Bryant Mitchell, of Hudson, Ohio, 


rents for use in parades or fairs 


Mitchell putting up ribs that support a wagon 
top. Upper right, inserting an axle pin. Oxen 
pull the wagons in parades, as seen at right 
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Do You Want To Hire a Prairie Schooner2 


OVERED wagons ranging in age from 
C 116 to 120 years form the basis of an 
unusual business run by Bryant Mitchell, of 
Hudson, Ohio. He rents the historic vehicles 
to organizations and individuals for use in 
parades, advertising stunts, carnivals, fairs, 
and the like. He can furnish oxen for use 
with the wagons, if his customers desire them. 
The wagons have been used to give novelty 
rides, at ten cents a person for a 500-foot 
journey, for people who want to be able to 
say that they have ridden in a covered wagon. 
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At present, Mitchell has two covered wag- 
ons in running order, one a small family 
vehicle and the other a larger freight-carry- 
ing wagon. Although they were built as far 
back as 1818, one in Vermont and the other 
in California, most of the original oak wood 
and hand-wrought ironwork remains. The 
wheels turn on wooden axles reénforced with 
iron, and are held in position by iron pins 
passing through transverse holes near the 
axle ends, as illustrated in one of the photo- 
graphs on this page. 
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Walking Fish Strut Their Stuff 


DID you ever see a fish walking? Well, the people pic- 
tured above did, as William J. Connelly, of Parma, Ohio, 
displayed two of the rare Chinese walking fish which he 
brought to New York when he recently made a radio ap- 
pearance on a hobby program. The fish raced each other 
along a wooden trough, moving forward by using their 
fins, much as seals use their flippers. 


Soap Spray Cleans 
Automobile Parts 


ADDED to water or some other 
solvent, a new soap preparation 
cleans metals and is specially 
designed for automobile-motor 
and chassis work. A _ sprayer 
designed for the purpose spreads 
the soap preparation, which is 
left on for a period of about ten 
or fifteen minutes to allow it 
to penetrate into accumulated 
grime, grease, and dirt. The 
surface is then washed off with 
a pressure rinse from a water 
hose. This is said to remove oil, 
grease, and other matter with- 
out harming the metal or cover- 


Kiddie’s Dish 
Wont Upset 


TO PREVENT a baby from tip- 
ping it over, a new feeding dish 
for infants is fitted with rubber 
suction cups on the bottom. The 
cups will adhere to any smooth 
surface and may be unscrewed 
and replaced with new ones. 
Two models are available, one 
made of stainless steel and the 
other of a plastic material with 
three separate compartments. 





Suction cups on 
the bottom of 
the dish cling 
to any smooth 
surface, as il- 
lustrated above 


ing coats of paint. Metal-cleaning soap preparation being sprayed onto an auto engine 
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Photograph Samples 
To Protect Buyers 


TO ASSURE buyers that the arti- 
cles they order will be similar to 
the samples shown them, sales- 
men are now using a novel porta- 
ble photographic outfit just intro- 
duced. When a sale is made, the 
sample is placed on a miniature 
stage within the metal unit, four 
inclosed floodlamps are switched 
on, and the shutter of a built-in 
camera snapped. When the film is 
developed, the buyer is given a 
permanent photographic record of 
the sample for comparison with 
the items when delivered. 


Electric 
Eyelash 
Curler 


WHILE ironing out 
the wrinkles in the 
faces of customers, 
beauty shops equip- 
ped with a new elec- 
tric device can put a 
curl in their eye- 
lashes as well. The 
unit consists of a 
tiny clamp that 
snaps onto the eye- 
lashes. An _ electric 
heating element sets 
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In this portable studio, samples are snapped for identification 


Setting-Up Exercises Are 
Taken Lying Down 


SETTING-UP exercises are taken lying down, on an 
adjustable exercising couch invented by Raymond 
Strawn of Los Angeles, Calif. Supported on tubular 
steel legs, the novel bed has a back which can be 
raised or lowered at will, and a padded cylinder at 
the foot for hooking the toes under when necessary. 


curls in the lashes. Exercising couch in use. Note the adjustable back and handy toe hold 
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It's an old Spanish custom, now adopted in America 


Fair Visitors Go Native 
in Tepee Tourist Cabins 


INDIAN tepees will be built along main 
highways in the West to serve as colorful 
overnight cabins for visitors motoring to 
the Golden Gate Exposition at San Fran- 
cisco, Calif. Pitched on raised wooden 
floors, tepees will accommodate from four 
to six persons each. The tent cabins are 
fitted with smoke holes at the top, which 
can be closed during rainy weather, when 
flaps in the sides serve to ventilate the in- 
terior. Several tepee villages will provide 
accommodations near the site of the fair. 


Work can be held in a 
lathe, as at right, in 
using this handy tool 
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Reader Amuses American Cigar Workers 


TO HELP relieve the monotony 
of their tasks, women workers 
in a New York City cigar 
factory have adopted a plan 
commonly employed abroad. 
Each worker pays twenty-five 
cents a week to hire a man 
who reads aloud to them as 
they work, selecting items 
from Spanish and English 
newspapers for the purpose. 







Tourist squaws inspecting one of the tepee cabins 


Beading Machine 
for Hobbyists 
Is Easy to Use 


BEADING and fluting of 
woodwork are easily ac- 
complished with a new 
electric tool just intro- 
duced for home-work- 
shop enthusiasts. De- 
signed especially for use 
on work held in a lathe, 
the machine is operated 
as shown at the left. 
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Wheel Hub 
Has Dynamo 
To Light Bike’s 

Headlamp 
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\7 Electricity for the headlamp of this British bicycle is furnished by a 





i frictionless" dynamo in a dustproof housing in the front hub, at left 
UILT into the front wheel of a new Brit- armature in the hub. Use of a powerful new 


ish bicycle, a “frictionless” dynamo lights magnetic alloy removes the need to gear it up 
the headlamp with a minimum of effort. A to many times this speed, and there are no 
ring-shaped magnet, the only moving part, brushes, slip rings, or separate bearings to 
turns with the wheel about the stationary’ create friction. 


Nonskid Roll for Hot Dog 
Grips Wandering Weenie 


AT LAST America has it—the nonskid roll for 
hot dogs! A clever inventor has devised the 
metal mold shown at left to turn out rolls im- 
printed with a series of ridges. They take a mas- 
terful grip upon the delectable but elusive weenie 
and prevent it from slipping from its rightful 
place to fall to the floor or one’s lap. 


Sportsmen Get ce Shield 


HINGED toa lightweight 
headgear, a transparent 
eye shield of new design 
affords unobstructed vi- 
sion for motorists and 
sportsmen. Obtainable in 
baa clear or colored shades, 
the flexible visor gives 
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sun, while providing 
a es ample ventilation that 
Nonskid weenie roll and mold in which it is made eliminates fogging. 
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Removable deck house being placed on the all-welded freighter 
"Dolomite 4." The novel craft is seen in the upper photograph 


Film Stars’ Photos 
Printed on Pillows 


NOT CONTENT with collecting 
photographs and autographs, 
star-struck movie fans in Eng- 
land go their American sisters 
one better by buying novelty 
pillow covers bearing the like- 
nesses of their favorite movie 
stars. Almost life size, the pil- 
low portraits are real photo- 
graphs printed on the fabric by 
a photographic-printing process. 
The material is first treated with 
a sensitizing solution, then ex- 
posed under the negative, and 
finally developed and _ fixed. 
Movie-star draperies, upholstery, 
and dress fabrics are being man- 
ufactured in a similar way. 
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Welded Freighter 
Is Nickel-Lined 


SET AFLOAT without a launching, 
the nickel-lined, all-welded freight- 
er Dolomite 4 sets precedents. Ar- 
tisans built it in an abandoned 
canal lock (P.S.M., Oct. ’38, p. 
106), admitting water and opening 
the lock gates to float the 300-foot 
vessel into the New York State 
Barge Canal. Sixteen-gauge sheet 
nickel shields its holds from caustic 
soda and other highly corrosive 
chemicals it will carry. It has 
neither rivets nor ribs, and a re- 
movable deck house makes it con- 
vertible to a canal cargo carrier. 





The picture is reproduced on cloth by a special photographic process 
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The grinder fills the cloth bag 
with chopped vegetables, and a 
hand press extracts the juices 


NEW electric juice ex- 
tractor makes it easy 
to prepare fresh-vegetable 
juices of every description at 
home. When carrots, beets, 
celery, spinach, fruits, and 
berries are fed into its mo- 
tor-powered shredder, they 
are instantly reduced to pulp. Collected in 
cloth bags, the product is said to yield all its 
vitamins, minerals, and other valuable nu- 
tritive elements in a powerful hand press, 


Earl Gresh at a woodworking bench in his own plant 
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where tons of pressure exerted by means of 
a convenient lever squeeze out every drop of 
juice and leave only a bone-dry residue 
behind in the bag. 


Depression Turned Hobby 
into a Big Business 


UNDISMAYED when the depression hit the 
entertainment field a few years ago, Earl 
Gresh, former orchestra leader, proved his 


resourcefulness by turning for a new Ca- 
reer to his hobby of creating artistic novelties 
from wood. He tried making women’s purses 
from polished woods, and found the idea 
caught on. Now he has the fastest-growing 
pay roll in St. Petersburg, Fla., and his fac- 
tory turns out a variety of products that in- 
clude wooden animals, dress. trimmings, 
bracelets, lamp tables, serving trays, and din- 
ner favors. 


Colds Prevent Fatal Ills 


GERM-FIGHTING white blood cells present in 
the noses of sufferers from ‘“sniffy’’ winter 
colds may be a protection against infantile 
paralysis, sleeping sickness, and influenza, 
according to the U. S. National Institute of 
Health. Mice infected with cold germs have 
proven less susceptible to the fatal viruses. 
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Francis E. Wilkinson at 
work in the laboratory 
in which he karnesses 
high-frequency elec- 
tricity to change one 
substance into another 





Back-Yard Alchemist 


CREATES NEW SUBSTANCES 
WITH HIGH-FREQUENCY ELECTRICITY 


ANCING electrons, whipped to a jitterbug frenzy, are 
performing miracles of modern alchemy in a back- 
yard laboratory at Glendale, Calif. Racing back and 
forth through coils of wire at frequencies up to 100,- 

000,000 cycles or vibrations a second, they transform water, 
natural gas, cottonseed waste, and potato peelings into new 
and useful substances for industry. 

At a blackened and scarred workbench covered with odds 
and ends of equipment picked up in junk shops, Francis E. 
Wilkinson sees matter undergoing strange, sometimes incom- 
prehensible changes. What his wizardry produces, not even 
he always knows. Yet the pulsing electrons already have 
created an entirely new, potent mo- 
tor fuel from cottonseed waste, 
frequency current, raw ma- lcohol from water and natural 
terials turn into strange new 84S, Synthetic rubber from vegeta- 
products for industrial use ble residue. 


In tubes like these, equip- 
ped with coils carrying high- 


POPULAR SCIENCE 








Where this modern alchemist’s researches will 
lead, even he cannot guess. He is bringing to 
bear on waste materials a new force, about which 
science knows little. How will high frequency 
affect industry? “Go back a few years,” he sug- 
gests, “and consider how little man knew about 
heat. Water boils at 212 degrees. With what 
electrical frequency can heavy crude oil be trans- 
muted into another, more valuable creation? 
When we know that simple fact about various 
substances, we will have the beginnings of many 
new industries.” 

Wilkinson began his researches as a student at 
London University, in England. Later he came 
to the United States and settled in California, 
where for two decades he has worked as a con- 
sulting engineer and experimented in his crowded 
little laboratory. Unbreakable glass tubes, each 
wound to create a particular electrical frequency; 
spark gaps made from burned-out light bulbs; a 
galvanometer employing Christmas-tree tinsel— 
these are his principal tools. 

Tall, spare, easy-going, Wilkinson works me- 
thodically to achieve results the full effect of 
which may not be felt for another generation. He 
deals with frequencies which stagger the imagi- 
nation. Your radio programs flow through the air 
on frequencies in the 500,000-1,500,000 range. This 


Below are the coils that create the high frequencies used 
by Wilkinson in his experiments. A burned-out light bulb, 
wound to set up a magnetic field, serves as a spark gap 


man has knocked carbon out of natural 
gas with an 80,000,000 frequency. Just 
as casily, he treats walnut oil with 100,- 
000,000. 

Three years ago he thought he was 
beginning to plumb a few secrets of the 
effects of electricity upon matter. About 
that time he turned his attention to 
round-the-world airplane flights. “Since 
petroleum products are not easily avail- 
able in all countries,’’ he reasoned, ‘‘the 
world must have a universal motor fuel, 
one easily manufactured anywhere.” 

He went to work to find a motor fuel 





Jar contains sulphur removed from crude oil by 
high-frequency treatment. Hydrometers show dif- 
ference in gravity of treated and untreated oil 
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Cottonseed waste, 
below, yields mo- 
tor fuel, with a 
rubberlike material 
as a_ by-product 








which could be created from fruits or vegeta- 
bles. He treated decayed fruit with elec- 
tricity, produced both alcohol and lubricants. 
Then he discovered that by adding products 
obtained from sour cottonseed oil to the alco- 
hol, he had an efficient motor fuel. For good 
measure, among the by-products was a mate- 
rial which looks, smells, and bounces like 
crude rubber. He submitted several pieces 
to a Los Angeles laboratory, and in a few 
days received a sheet of refined rubber. 
“Decayed vegetables will supply the alco- 
hol,” he told me. “Alcohol may be easily 
combined with the carbon radical from other 
oils, gums, and resins by high-frequency 
treatment. Thus motorists and airplane pilots 
need not depend upon oil wells for their fuel.” 
Five years Wilkinson labored, pouring 

















Power transmitted without wires, by this 
weird-looking apparatus, is picked up by 
the screen at rear to light a neon lamp 


e JITTERBUG ELECTRONS SERVE A MODERN ALADDIN 
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streams of high-frequency “juice’’ through 
waste natural gas and tap water. Eventually 
he hit the proper combination, and got alco- 
hol. Now he’s using gas rich in hydrocarbons 
in an effort to achieve a high-grade alcohol, 
one which will provide the basis for a high- 
test motor fuel. 

So with old newspapers—“‘that’s wood, you 
know”’—and dried potato peelings, rich in 
starch and several other useful chemicals. 
He showed me a jar containing a messy Paste. 
It smelled like fragrant wild flowers. ‘Per- 
haps,” he hazarded, ‘waste paper one day 
will provide power for our engines.” 

On the day of my visit, Wilkinson was an- 
swering a hurry-up call from an oil company 
to find some way of making a sulphur-laden 
crude fit for use. For two hours he submitted 
a container of natural gas to an elec- 
tronic bombardment, 80,006,000 a sec- 
ond. Then he passed the gas through 
the black crude, which was itself 
undergoing a _ 150,000,000-frequency 
treatment. Finally he added salt water 
to the oil, settled out the water, evapo- 
rated the liquid. By “busting” the 
sulphur compound, he drove free sul- 
phur into the water and recovered it 


With the instrument below, consisting of two 
tubes and a condenser, Wilkinson detects 
ultra-short waves. Like 
most of his equipment, 
the device is homemade 
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as a small pile of gleaming yellow brimstone. 
In a half day he changed unusable crude into 
a lower-gravity oil which could be easily 
refined. 

Standing beside Wilkinson, you can see 
matter actually change under the electronic 
bombardment. It looks very simple, yet the 
process represents a lifetime of cut-and-try 
experiments. Two tall coils generate the high 
frequencies. The burned filaments in dis- 
carded light bulbs which have been wound 
with small wire to create a-magnetic field, 
serve as spark gaps. High-frequency currents 
from this apparatus pulse through the coils 
of the tubular vessels in which he treats his 
raw materials. 

Peculiar discoveries attend his researches. 
For one experiment, he placed a copper elec- 
trode in a flask through which high-frequency 
current was conducted to a liquid. The liquid 
vaporized and passed through a second flask 
into a graduate, where it condensed. A quan- 
tity of metallic copper collected at the bot- 
tom. No heat had been generated, yet some- 
how the metal was transmuted through vapor 
and condensed again. On another occasion, he 
distilled and treated a quantity of carbon 
tetrachloride, which ordinarily will not burn. 
Yet after bombarding it with ultra-short 
waves, it became highly inflammable. Why? 
Wilkinson cannot say. 

When you approach the little back-yard 
laboratory, almost hidden among large clus- 
ters of bamboo, you see on the roof a large 
window screen, and a pair of copper floats 
fastened to the ends of a slanting rod. The 
rod serves as a transmitter, and the screen, 
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thirty-six inches away, as a receiver. With 
this set-up, he has transmitted enough power 
through the air to light a neon lamp in the 
room below. 

This back-yard experimenter labors with- 
out pay because he hates war, and hopes that 
his experiments may help provide enough raw 
materials for the world so that nations will 
cease going to war over them. 


Ground potato peelings may prove a profitable 
source of starch and other valuable chemicals 




























Here are two of Wilkinson's 
light-bulb spark gaps. Wire 
wound around the glass 
provides an electrical field 


An old magnet, a spool, 
a coil of wire, and a 
Christmas-tree_ tinsel 
form this galvanometer 
to detect small currents 


IN THE LABORATORY OF FRANCIS E. WILKINSON e 
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~ Wild Gas Well 
Plugged at Sea 


Gas roaring through the stack of the huge mani- 
fold, seen at the left being tested before use 


natural gas a day through the wa- 

ters of Vermilion Bay, on the coast 
of Louisiana, a runaway gas well re- 
cently gave professional wild-well fight- 
ers one of the toughest battles in the 
history of their dangerous occupation. 
Before they finally succeeded in stemming 
the rebellious flow after a forty-five-day 
fight, their machinery had been wrecked, 
two men had been killed, and a third had 
lost an arm. Photographs on these pages 
show various stages of the dramatic 
contest. 

While drill pipe was being pulled out 
of an oil well being sunk in the bottom 
of the bay, sand and gas suddenly began 
to blow up through the 9,667-foot hole. 
Soon enough gas to supply a city of 
1,000,000 inhabitants was spewing up 
through the water, with a roar that could 
be heard as far as Avery Island, twenty- 
two miles away. 

From Houston, Tex., H. L. Patton and 
his crew of dare-devil wild-well fighters 
were called—men whose work it is to 


B zs 250,000,000 cubic feet of 
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tame the runaway 
gassers. Assembling a 
capping manifold that 
weighed more than 
eight automobiles, 
they towed their pon- 
derous equipment out 
to the well. As the 
first step in bringing 
the gas under control, 
they removed the 
barge supporting the 
drilling derrick. Plac- 
ing their huge manifold over the well outlet, 
they fastened it down to the casing with 
chains and started closing the two valves to 
stop the flow of gas. 

With a blast like the discharge of a can- 
non, the tremendous force burst the chains 
and the gas roared free—now on fire. Two 
men were killed by the explosion, and Patton 
was carried to the hospital with his right arm 
blown off at the shoulder. 

Undaunted by this disaster, the crew moved 


Below, the drilling derrick, battered by the pressure of the 
gas, is being removed to make way for the wild-well fighters 
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Wrecked by the explosion, the heavy equipment is towed away to be rebuilt 


back into action with their heavy equipment. 
Again the manifold was clamped over the 
well casing and the valves were closed. This 
time the chains held. The flames were 
checked, and 200 tons of mud were pumped 
down into the hole. 

Then, like a fleet of battle-scarred warships, 
the bargeloads of wrecked machinery were 
towed away across the inlet to Avery Island, 
there to be rebuilt for further struggles with 
the runaway forces of nature. 


This is how the well looked before the 
derrick was removed. The flow of gas 
reached 250,000,000 cubic feet a day 
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The plane, shot down 
in target practice, 
is lifted from water 


‘ 





the plane is_ in- 
spected. If it can- 


not be repaired, 
parts are salvaged ‘Gg 
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Placed on a barge, | 


Salvaging 
Radio 
Targets 


PILOTLESS planes, controlled 
by radio and used as targets 
by British antiaircraft gun- 
ners, sometimes get hit. Photo- 
graphs on this page show 
what happens to the remains. 
Hastening to the spot where 
the disabled craft dived into 
the water, the “mother ship” 
from which it was operated 
hauls out the wreckage with 
a crane and deposits it on the 
deck of a barge for inspection 
to see what can be salvaged. 
Often the expensive, precision- 
control mechanism that makes 
these ‘Queen Bee” planes mar- 
vels of automatic piloting can 
be recovered. The motor and 
other standard plane parts are 
so much added booty. If the 
plane escapes the gunners, it 
returns and alights under ra- 
dio control beside the mother 
ship, to be refueled and made 
ready for another trip. 
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X-Ray “Candid Camera’ Takes Snapshots 


CALLED ten times faster than conventional to “stop” the motion of heart and lungs, even 
X-ray machines, the new 114-ton photographic if a patient’s pulse rate exceeds 200 beats a 
model shown above has been developed by minute. An X-ray tube with a novel spinning 
Westinghouse engineers for diagnosing ail- target produces the intense X-ray beam that 
ments. It takes “snapshots” speedy enough makes this possible. 


Clamps Make Any Table a Workbench 


ANY good-size table becomes a workbench for planing and 
other operations, when a pair of handy new clamps are used 
to hold the work in place. Sharp teeth engage a board when 
a clamp is tapped against each end, and the clamps are then 
made fast to the table top with thumbscrews, 


Clip Keeps Keys Handy 


FASTENING securely to the 
pocket of a woman’s handbag, a 
new clip holds keys where they 
may be reached without fum- 
bling through a scrambled mis- 
cellany of belongings. The handy ” 
clip can also be attached to a 
man’s pocket, brief case, or belt. 
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Portable television receiver with its screen tilted at best viewing angle gle can be adjusted. 


Electrical System 


BalksGunJumpers 


RUNNERS cannot jump 
the gun at track meets 
when an ingenious new 
electric starting system is 
used. As shown at the 
right, each runner rests a 
hand on a pad set in the 
ground as he gets set at 
the mark. The pads are 
electrically wired to the 
starting gun so that the 
pistol will fire only if each 
runner’s hand is pressing 
the pad in front of him. 
If. a contestant lifts his 
hand prematurely, the cir- 
cuit is broken and the 
starting signal cannot be 
given, thus assuring that 
no runner gets under way 
ahead of his opponents. 
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Extension 
Television 
Receiver 


LIKE extension tele- 
phones, portable  tele- 
vision receivers, which 
have just been put on 
the market, can be used 
in any part of a home. 
Each of the extension 
receivers has its own 
cathode-ray tube and 
lens for magnifying the 
image, which is origi- 
nally picked up by a cen- 
tral receiving set. In ad- 
dition to being portable, 
the mew receivers are 
pivoted so the screen an- 


es 





If a runner lifts his hand prematurely, the starter's gun will not fire 





Vest-Pocket Binoculars 


COMPACTNESS and light weight are out- 
standing features of vest-pocket sports bi- 
noculars recently introduced. Tipping the 
scales at only six ounces, the three-power 
glass is designed to provide a wide hori- 
zontal field of vision. At a distance of 1,000 
yards, the binoculars cover an optical field 
452 feet wide. A leather case is provided 


This three-power sports glass weighs only six ounces with the unit. 
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ISFORTUNE brought Ger- 

trud Bertilson, of New York 
City, good luck. Last year, illness 
interfered with her work as a 
sculptress. While she was con- 
valescing, with time hanging 
heavy on her hands, she put her 
mind to work. The result is a 
new form of art—wool sculpture 
—which is bringing her wealth as 
well as wide attention. Instead of 
using conventional clay for model- 
ing, she creates her figures from 
varicolored bits of wool. They 
range from Don Quixote and oth- 
er characters from the pages of 
classic fiction, to Scandinavian 
peasants in colorful costume. Each 
figure brings her from ten to 
sixty-five dollars and she is sell- 
ing her novel “sculptures” as fast 
as she can turn them out. A 
group of her creations is shown in 
the accompanying illustrations. 




























Don Quixote and Sancho Panza 
ride out of Cervantes's pages 
in this group sculptured from 
wool yarn by Gertrud Bertilson 









Varicolored bits of yarn 
are skillfully combined 
in the figure at left 


At the right, Miss 
Bertilson is seen 
at work in her New 
York City home. A 
hobby taken up to 
pass the time dur- 
ing an illness has 
proved profitable 











The tiny figure below in 
Swedish peasant costume 
brought thirty dollars 























When the motor and transmission of 
this stainless-steel car wear out, 
they can be replaced with new ones 






HEATHED in stainless steel, a new 
streamline automobile has a compact 
driving unit that can be replaced in fifteen 
minutes. Feeling that the chassis and body 
will last indefinitely, the inventor claims that 
the replaceable - mechanism feature makes 


Comb Handle Curls Hair 


OMB and curler are now combined in 
. one unit for dressing the hair. Made 
of a durable plastic material, the comb han- 
dle has a slot in one end to hold strands of 
hair while the unit is turned to form a 
curl, as illustrated in the photograph above. 
Hairpins are then inserted to hold the curl 
in place, and the comb-curler is removed. 






96 











Spare Drive Units Make “Lifetime Car™ 
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the vehicle a lifetime car. Another unusual 
feature is a lighting unit on the top that 
bathes both the car and the road in glareless 
illumination. Mounted in the rear of the car, 
the motor is cooled by air scooped in through 
slots at the sides, as seen in the photograph. 


New Mirror Copying Game 
Baffles Smartest Players 


IMILAR to an old-time parlor trick, a 
S novel game now on the market is said 
to baffle even the smartest players. The 
idea is to copy simple forms such as tri- 
angles, squares, and even straight lines, that 
appear on cards furnished with the outfit, 
while watching in a mirror the point of the 
pencil and the paper on which the design 
is being traced. This is done with a four- 
sided cabinet having a slot in the top and 
a mirror on its inside rear face. 














Designs are copied with the pencil seen in a mirror 
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ELM TREES suck thirty-four gallons of 
water from the ground for every pound 
they add to their weight. 


PAPER made by wasps was used in a book 
published in Bavaria in 1765. 


DRY ICE never melts. It turns directly 
from a solid to a gas. 





RATS carry fifteen fleas on the average. 
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\GNATZ. | Special License Plates 
ITCHIE, | + 
| Tag Careless Drivers 
SIXTEEN packages of cigarettes would SPECIAL license plates for traffic violators 
have to be burned to produce enough smoke are being considered as a safety measure by 


to weigh one ounce. Cliff Davis, commissioner of public safety in 


Memphis, Tenn. If the measure is adopted, 
motorists who persistently break traffic laws 





POTATOES form the base of a new kind 


of synthetic plastic material produced in 





Holland. will be required to turn in their regular li- 

cense plates for special tags, similar to that 

LEAVES are greener on the upper surface shown in the photograph above, bearing a 
where the sun strikes them. skull and the words “traffic-law violator.” 








BEAVERS are voiceless. 


Match-Book-Cover Album 


AN ALBUM specially designed for hobbyists 
who specialize in collecting the covers of pa- 
per match books is now on the market. Bound 
in loose-leaf form so that additional pages 
may be added, the match-book album has 
pages equipped with sufficient corner tabs to 
hold eight covers on each page. 








OFFICE WORKERS catch nine times as 


many colds as outdoor workers. 





SLEEP WALKERS can now be protected by 
electric-eye robots which awaken relatives 
if the persons leave their beds. 








RUBBER clothespins form the latest inno- 
vation for wash day. 





GILA MONSTERS store excess energy in 
the form of fat in their tails. 


-=é SOME PEOPLE HAYE 
ALL THE tvcK! 











{ ___j Collect match-book covers? This album holds them 
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Water Cools 
Big Trailer's 
Brake Bands 





ATER-COOLED brakes are a novel fea- 
W ture incorporated in a giant truck 
trailer used to haul lumber out of the forests 
of Oregon. Tanks mounted at the rear of the 
trailer serve as water reservoirs, with metal 
piping leading down to the wheels. Tiny 
streams of water, the size of which can be 


User sits in an ordinary chair. At the 
right is a close-up view of the exerciser 
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Driver regulating the stream of water from the long tank above his 
hand. Left, inside of wheel, showing water channel around brake band 


adjusted by means of valves, flow down by 
gravity from the supply tanks to circulate 
over the brake bands, finally dripping off 
onto the road. A close-up of one of the rear 
wheels, showing how water plays over the 
brake band, is reproduced at the left. The 
water tank can be seen above the man’s hand. 


Electric Motor Runs Workless Exerciser 


TO PROVIDE healthful exercise 
without any danger of strain, 
overexertion, or fatigue is the 
purpose of an electrically oper- 
ated exercising machine recently 
placed on the market. Mounted 
on a square base, the unit has 
two vertical columns, with ro- 
tating handles fastened near the 
top and revolving pedals at- 
tached near the base. Unlike 
mechanical horses now available, 
the new exerciser does not have 
a saddle. The user merely pulls 
a chair up to the machine, places 
the feet on the pedals and 
the hands on the handles, 
and flips a switch that 
starts the unit’s electric mo- 
tor. This drives the mech- 
anism to supply a rotating 
motion to the legs and arms. 
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Wears Aerial 
“Di ° 4l it 
iving Sui 
ARACHUTE jumps from the strato- 
Dimer are made possible by a novel 
aerial “diving’’ suit recently given 
preliminary tests at Le Bourget air 
field at Paris. Made of special reén- 
forced rubber, this French innovation is 
equipped with a lightweight metal hel- 
met, and provides space for two oxygen 
cylinders to supply the vital gas to the 
parachutist as he plunges earthward 
through the rarefied air found at high 
altitudes. A lever on the helmet opens 
a porthole, so that the jumper can 
breathe the oxygen-charged air within 
the cabin of the plane as it climbs into 
the stratosphere. Just before leaping 
from the plane, the parachutist closes 
the helmet port, and turns on his oxygen 
supply, which he continues to use until 
he is close enough to the earth to open 
the helmet and breathe the outside air. 
The only precaution that must be taken, 
it is said, is to make sure that there is 
plenty of room for the jumper to get out 
of the plane, as the rubber suit balloons 
out when the air that is contained in it 
is expanded in the thin atmosphere of 
the upper air, making it difficult for 
the parachutist to get through the door 
of the plane’s cabin. 
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Parachute Jumper 


The end of a trial leap. Levers on the front of the suit, visible in the upper photo, control the oxygen supply 
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New Adhesive Thread 
Binds Electric Cords 


ADHESIVE thread, designed for use 
in tying off the frayed ends of flex- 
ible electric cords and cables, and for 
other purposes, is now being manu- 
factured in England. Three strands of 
cotton, laid side by side and dipped in 
a special adhesive compound, produce 
the material, which is sold in spools. 





Automatic Canine Cafeteria 


OPERATED by clockwork to feed pets their rations 
at any predetermined time, an automatic canine 
cafeteria has been invented by a California woman, 
Mrs. Alberta MacDonell, of San Francisco. The clock 
Made of cotton strands dipped in an adhe- throws an electric switch which operates a piston 
sive compound, this thread has many uses to push the food from the can onto a tray below. 





Private Weather Bureau 
ls Garageman’s Hobby 
















OPERATING a one-man weather bureau, 
Basil Dhanens, a Vancouver, Wash., ser- 
vice-station proprietor, issues daily fore- 
casts to farmers of his vicinity. Between 
his house and garage, four years ago, he 
erected a high steel pole which carries 
wind-measuring instruments. Their read- 
ings are transmitted electrically to an 
instrument board in- 
side Dhanens’s six- 
sided weather sta- 
tion. Another tower 
houses instruments 
for measuring rain- 
fall and _ snowfall 
automatically to 
within a hundredth 
of an inch. Inside 
his hexagonal obser- 
vatory, Dhanens has 
three barometers of 
different types. From 
the data he collects, 
he predicts coming 
storms, waves of heat 
and cold, and wet 
and dry spells. 


Basil Dhanens showing a visitor his 
hexagonal weather station. At right 
he examines some of his instruments 
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Giant Navy Blimp Carries Crew of Seven 


EARLY as long as the average city block, 

a new U.S. Navy blimp recently com- 
pleted at Akron, Ohio., carries a crew of seven 
and has a 404,000-cubic-foot gas bag which 
will lift 25,000 pounds into the air. Known 
as the K-2, the giant nonrigid airship is driven 


Rapid-Fire Rifle 
Has Extra Barrel 


ADAPTABLE for use at either long 
or short range, a new rapid-fire rifle 
invented by Melvin M. Johnson, a 
Boston, Mass., lawyer and a captain 
in the Marine Corps Reserve, has in- 
terchangeable barrels. In a recent 
test, the Johnson rifle fired 2,400 
shots in ninety minutes, including 
reloading, from thirty to 100 bullets 
a minute coming from the gun. 
Whenever desired, the barrel of the 
rifle can be removed and another 
slipped into its place. One barrel is 
for long-distance shooting; the other 
for work at close range. Complete, 
the new firearm weighs less than ten 
pounds. Johnson’s rifle is being 
studied by Government experts for 
possible adoption by the U.S. Army. 
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by twin 550-horsepower air-cooled engines 
which spin three-bladed propellers ten and a 
half feet in diameter. The car of the dirigible 
houses the control mechanism and has ac- 
commodations for pilots, radioman, navi- 
gator, and mechanics. 


Changing barrels adapts the rifle for long or short-range use 
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WHEN in flight, giant bombing planes re- 
cently completed for the British Royal Air 
Force look like seaplanes fitted with stream- 
line wing pontoons. Actually, however, they 
are land planes. In the formation-flight 





Combs and Brushes 
at the Same Time 


HAIR is combed and brushed at 
the same time with a new beauty 
aid now on the market. The unit 
comprises a narrow brush with a 
groove at one edge into which a 
comb may be inserted. In use, the 
comb passes through the hair just 
ahead of the brush bristles, as 
seen in the photograph above. If 
desired, either the comb or brush 
can be used separately. 
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Planes Bomb Racks Resemble Pontoons 








ae we Pi, 


photograph above, each ship has retracted its 
landing gear up into the fuselage. The “pon- 
toons”’ are streamline racks for bombs, which 
are released by remote control from the 
cockpit of the huge craft. 


Two-Way Radio for Ambulances 


TWO-WAY radio sets are now being adopted by English 
hospitals as standard equipment for their ambulances. 
The transceivers will enable ambulance doctors to in- 
form hospital attendants of the preparations to be made 
while a patient is being rushed to the hospital, so that 
no time will be lost on arrival. 





Ambulance doctor communicating with hospital by two-way radio 
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“Freaks of Nature” 
Made to Order 
in Novel Tests 


™ 


6 


Normally solid brown, the 
salamander above bears a 
mottled band produced by 
an operation on the embryo 


Y TURNING a plain brown salamander 

into a spotted one, Dr. Victor C. Twitty 
of Stanford University in California recently 
added a new feat to his scientific achieve- 
ments. In other delicate operations upon the 
lizardlike amphibians, he has produced Sia- 
mese twins, salamanders with extra legs, and 


specimens 
customed places. 


Spaniels Get Ear Muffs 
for Warmth and Comfort 


IF COCKER SPANIELS get tired of lug- 
ging their long ears around, they have 
a friend in Ruth McCaleb of Evanston, 
Ill. She claims to be the first—and the 
official records of the Patent Office 
agree—to invent “ear pockets” for the 
oversize appendages. Hung over the 
dog’s head, her fabric sling carries the 
ears so that they “may hang and swing 
naturally,” she says, and keeps them 
warm besides. The illustration at the 
right shows Mrs. McCaleb trying it out 
on the dog. 


with eyes and heads in unac- 
For such experiments, 
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The skilled hands 
of Dr. Victor C. 
Twitty molding 
the destiny of a 
tiny salamander 
under the micro- 
scope. The quar- 
ter-inch embryo 
is seen at left, 
greatlymagnified 


which some day may lead to the possibility 
of artificial control over human pigment and 
physical build, salamanders are used because 
of the extraordinary grafts that may be 
successfully performed upon them. To pro- 
duce the freak mottled specimen, Dr. Twitty 
transplanted a patch of pigment cells from a 
normally spotted species to the quarter-inch- 
long embryo of the plain-colored variety. 





A scene at the Three Winds Dairy of Juan M. Ce- 
ballos, Wall Street broker, at Westbury, N.Y. 


Goat kids are as playful as puppies or kittens 
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T SYRACUSE, N.Y., a few weeks ago, 

men and women from all over the 

United States gathered in solemn 
conclave to discuss the joys and 
problems of one of the fastest-growing and 
strangest business-hobbies in the country— 
the raising of blue-blooded milk goats. It was 
the third annual meeting of the American 
Goat Society, the youngest of three American 
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Frank R. Coutant's pets welcome him at the pasture gate 




















How Hobby 


organizations devoted to goat culture and 
the registration of goat pedigrees. 

Started thirty-odd years ago by a group of 
goat fanciers who imported a few pure-bred 
animals from Europe, pedigreed-goat raising 
now enrolls thousands of fans—including 
movie stars, farmers, business executives, 
and housewives. Known Officially by the 
fancy name of capriculture, the hobby already 
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VUiLh Goats 








Three Winds Dairy's bar serves nutritious goat milk 


supports three magazines 
devoted to goat news, 
three registration socie- 
ties, and at least a dozen 
breeders’ organizations. 

Strange as it may 
seem to most Americans, 
who know only the smelly, 
comical-looking, tin-can- 
gnawing type of Ameri- 
can goat, well-bred European and African 
milk goats are beautiful, intelligent, and af- 
fectionate creatures that remind one strongly 
of deer. They are scrupulously clean in their 
eating habits, and make excellent pets. Pure- 
blooded mature females, or does, bring from 
seventy-five dollars to $150 each, while a 
prize winner has brought as much as $2,000. 
Pedigreed bucks bring even higher prices. 
Bucks do smell a bit rank, even the well- 
bred ones, and for that reason must be kept 
by themselves in their own private barns or 


By KENNETH M. SWEZEY 
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A Toggenburg, 
one of the most 
popular breeds of 
pedigreed goats, 
resembles the 
white-tailed deer 


At the right is an 
Anglo-Nubian, 
produced by 
crossing goats of 
a strain that orig- 
inated in Abys- 
sinia with an 


English breed 
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“CERTIFIED” MILK 


Here a worker is cap- 
ping bottles of goat 
milk. At scientific 
dairies, elaborate pre- 
cautions are taken to 
insure the animals’ 
health and cleanliness 





stables, but does are entirely odorless. 
Dogs and cats may make good pets, 
also, the goat raisers agree, but what 
other pet than the goat, they argue, can 
earn its keep? The chief reason for 
raising goats is really for the milk, 
which is delicious, rich, healthful, and 
economically produced. A single goat 
should produce upward of two quarts 
of milk a day—enough to supply an 
average family—for nine or ten months 
of the year. If you buy all its food, its 
cost of keep is less than ten cents a day. 
Seven or eight goats may be fed for the 
cost of feeding one cow. At retail, goat 
milk sells for from fifteen to sixty cents 
a quart. Marketing the milk from a 
herd of from twenty to a hundred goats, 
one can make a comfortable income. 
When goat milk is not used entirely 
by the owner, it is often sold to hos- 
pitals, to invalids, and to families with 
young children. Although it looks and 
tastes almost like cow milk, it has spe- 
cial properties which render it particu- 
larly good for body building and for 
correcting certain nutritional difficul- 
ties. For one thing, its reaction in the 
stomach is alkaline, while that of cow 
milk is acid. It forms a much softer 
curd, and its fat globules are smaller; 
therefore it digests more easily. Goat 








And this is a Saanen. Combining 
beauty with good milking qual- 
ities, this breed is second in 
popularity in America to the 
Toggenburg. Note the chin wattle 
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milk is considerably richer in iron, and 
in vitamins -B and C, than milk from 
even the best Jersey cow. As goats are 
almost entirely immune to tuberculosis, 
goat milk is seldom Pasteurized, but is 
generally sold as “certified,” or high- 
est grade of raw milk. 

Besides the income from milk, goat 
raisers also derive revenue from selling 
breeding stock, goat cheese, goat candy, 
goat skins, goat manure, and goat meat. 
Buck kids, which are not to be raised 
for breeding, are killed young for meat. 

The four most popular breeds of milk 
goats among American raisers are 
known as Toggenburg, Saanen, Nubian, 
and Alpine. The first two are products 
of hundreds of years of careful breed- 
ing in Switzerland. It is claimed that 
they have a pedigree dating back to the 
time of Charlemagne, and that the Tog- 
genburg type was the result of crossing 
native does with wild chamois of the 
Swiss Alps. 

Except that it is smaller and a slight- 
ly darker brown, the Toggenburg 
resembles the white-tailed deer of 
America. Saanens are similar in build, 
but pure white. Nubians are large, 
exotic-looking animals with flop ears 
and Roman noses, that derive originally 
from Nubia (Continued on page 244) 


A. F. A. Konig, of Newtown, Conn., with a Toggenburg doe 
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Mealtime in Konig's model dairy barn. After browsing all day, the goats are fed on grain and alfalfa 


MARCH, 1939 107 





Piped Light 
Aids Surgeons 
and Dentists 


PIPED LIGHT, providing sur- 
geons and dentists with power- 
ful, sterile beams devoid of 
heat, glare, or the danger of 
electrical shock, is made pos- 
sible by instruments molded 
from a _ transparent plastic 
which carries light around 
curves and bends (P.S.M., 
March ’37, p. 43). The molded, 
hand-held rodlike instruments 
have electric bulbs at their 
bases, powered either through 
extension cords from transform- 
ers that cut down 110-volt cur- 
rent to six volts, or by flash- 
light cells in a special base. 
Among the new plastic instru- 
ments are a tongue depressor 
that throws a concentrated beam 
on the throat of a patient, a re- 
tractor which serves the double 
purpose of holding back the 
cheek and lighting the mouth, 
and a long curved rod which 
castsa brilliant beam on theteeth. 


Intended for use by dentists, this 
stand-type lamp throws light through 
a curved rod of transparent plastic 
to cast a brilliant, shadowless beam 
directly onto the teeth of a patient 


By combining a light with a cheek retractor, the instrument pic- 
tured above serves the double purpose of holding back the cheek 
and supplying illumination for the work. Another aid is the tongue 
depressor at right, powered by flash-light cells inside the handle 


108 POPULAR SCIENCE 





Old Horn Calls Egg Dealer 


“BLOW FOR EGGS” reads the odd sign over an old 
horn fitted with bellows and mounted on a roadside 
tree on an English poultry farm. A toot on the 
horn denotes the presence of a customer when the 
owner is working at a remote point on the farm. 


“Wise 


Movie Make-Up Teste 
On Human Guinea Pig 


CTING as a human guinea pig, 

Mary Bovard, California film 
actress, hires out her face as a test- 
ing ground for new make-up mate- 
rials before they are approved for 
use by screen stars. Selected by a 
cosmetic expert for the delicate tex- 
ture of her skin, Miss Bovard submits 
to constant experiments for determin- 
ing the blend of make-up to give the 
best appearance on the screen. 


Working a bellows blows the horn to get service 


Transparent Oxygen Tent 
Is Air-Conditioned 


AN AUTOMATIC air 
conditioner takes the 
place of the conven- 
tional icing unit in a 
new oxygen tent re- 
cently introduced. 
Plugged into a wall 
outlet, the electrically 
operated apparatus 
furnishes a continuous 
supply of cooled, con- 
ditioned air to a pa- 
tient within a tent 
canopy made of a 
transparent, rubber 
sheeting. The canopy is 
discarded after use, to 
prevent any danger of 
spreading infection. 
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Odd Conveyor 
Helps To Stack 


Lumber 
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: eT / / DESIGNED to take the back- 

id ache out of stacking boards in 

a 7 a lumber yard, an ingenious 

‘es ‘' ~24 mechanism has just been put 

5 \ into operation in the State of 

N/ f Washington. Endless’. chains 
-_ 


carry close-set pairs of arms 
up one side of a lofty steel 
framework and down the other. 
Workmen at the bottom, load 
the boards, singly or two at a 
time, between these arms. When 
they cross the top and begin 
the descent, the boards flop over 
and rest on the opposite pair of 
arms. Riding on these supports, 
they are lowered until they 
reach the workers at the top 
of the stack, who remove them 
and put them in position on the 
pile. As the stack rises, the 
men work at increasing heights. 
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“Guinea-Pig 
Plants Get No 
Sun or Soil 


ROWN without either sunlight or soil, 
S “incubator tomatoes’ at the Smithso- 
nian Institution, in Washington, D.C., are help- 
ing scientists to study the mysterious effects 
of different kinds of light on plant growth. 
By feeding the tomato plants with chemicals 
dissolved in water, rather than by letting 
them grow normally in soil, Dr. Earl S. John- 


Dual Wipers Clear 
Car’s Rear Windows 


“SEESAW” wipers that rock on 
a central pivot and clear rain and 
snow from the rear windows of a 
closed automobile, form one of the 
latest safety innovations for mo- 
torists. The wipers can be set in 
motion by means of a button on 
the dashboard. By clearing the 
rear windows, they enable the 
motorist to see behind his ma- 
chine through the rear-view mir- 
ror when driving under adverse 
weather conditions. 
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To study its effect, light 
from the unit above is di- 
rected on plants growing 
in water and chemicals in 
the revolving jars at left 


son and others of the Insti- 
tution staff have reduced 
the number of variable 
factors in the tests to a 
minimum. The _ tomato 
plants form “botanical 
guinea pigs’ on which the 
experiments are made. 
Placed in potg that are 
revolved at a_ constant 
speed to give all sides of 
the plants the same amount of light, they are 
subjected to artificial illumination. Some of 
the plants are placed under light that is pre- 
dominantly blue; others under illumination 
predominantly yellow; still others under light 
predominantly red. As the plants grow, the 
effects of the different kinds of illumination 
are noted by the research workers. 





The rear-window wipers are controlled by a button on the dashboard 
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Looking down on the 
j Beaverton, Ore., air- 
port, haven for ama- 
teurs who construct 
their own airplanes 


Homemade craft in 
front of the row of 
hangars. The nearest 
ship has flown more 


than 3,000 hours 








pom TLEVEN homemade air- 

planes, embodying 

eleven different com- 
______- binations of construc- 
tion, roared northward from 
the “lower forty” of Charlie 
Bernard’s farm at Beaver- 
ton, Ore., and cut across 
lots ten miles to Hillsboro. 
There the amateur pilots— 
mechanics, truck drivers, 
loggers—zoomed and dived, 
putting on an hour’s show 
to help local air enthusiasts 
establish an airport. Then 
they flew in formation back 
to their home lot and side- 
slipped in the gathering 
gloom to an assortment of 
bumpy landings. 

Charlie Bernard is a dirt 
farmer, not an aviator. Nine 
years ago, observing that 
private flyers needed a 
roost of their own, he got an 
idea. Give them an airport 
where they could build and 
fly unhampered in planes 
of their. own choosing. 

How that idea caught on! 
Around his “lower forty,” 
better known in Oregon as 
the Beaverton airport, twen- 
ty-nine hangars today house 
twenty-nine ships, from 
twin-cylinder babies capable 
of carrying only one man 
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How a Forty-Acre Field 
on a Small Oregon Farm 
Has Been Made a Haven 


for Amateur Aviators 


By 
ANDREW R. BOONE 


aloft to multicylinder monoplanes 
which match in speed and power 
well-known production jobs from 
the big factories. Homemade ships, 
built by boys and men engaged in 
full-time jobs, to satisfy their crav- 
ing to fly. Planes and engines cost- 
ing as little as $400, assembled and 
ready to leap swiftly into the sky. 

Drive out eight miles from Portland on a 
sunny afternoon, and you may find 200 auto- 
mobiles parked around the field, their occu- 
pants watching a score or more of these farm 
pilots tuning up engines, rounding out the 
belly of a square fuselage, installing slid- 
ing cockpit covers, or trying out some new 
idea in construction. 

Just the other day, two Portland me- 
chanics trundled a new low-wing airplane 
onto the field. Fred Shepard and Tom Krum 
are their names. For six months the two 
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Allan D. Greenwood, state inspector, poses beside a basket-weave monoplane built at the Beaverton field 





Charlie Bernard shows how hangar doors at the farm airport 
move on old automobile wheels that roll along small logs 


boys had been building that job, and when 
I visited Beaverton they were putting the 
finishing touches on their’ wire-braced, 
streamline landing gear. 

“What’ll she do?” I inquired. 

“Ought to beat 105, top,” Shepard told me. 

“Sort of expensive, just for an occasional 
flight, isn’t it?” 

“That depends,’ explained Tom Krum. 
“Figuring the sixty-five-horse-power engine 
and all materials, she stands us $450.” 

Later that afternoon, the boys took to the 





Joe Trtek, logging foreman, powers his little 
yellow monoplane with a two-cylinder, twenty- 
six-horsepower motor, as pictured at the left 












air and clocked 110 miles an hour 
over a measured mile. “‘Not so bad 
for amateur engineers,” grinned 
Charlie Bernard. 

These boys build their airplanes 
to fly, and keep on flying. Every 
little while some new idea pops up. 
It may be an unusual design or a 
plane of unusually light weight. 
George Yates, who helps engineer some of the 
jobs and test-flies most of them, started it 
with his ‘“geodetic’’ monoplane. Uncovered, it 
resembles a basket. Even the wing contains 
no spar, strength being derived from the 
webbing itself. For nearly a decade Yates 
has been flying that ship, now having logged 
3,000 hours and worn out three engines with 
her. Not one crack-up mars her record. 

Allan Greenwood, Oregon’s official aircraft 
inspector, licensed that plane. He approved 
the principle and later designed a bimotor 
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Visitors swarm over the field on holidays. Here a curious crowd surrounds a reconstructed commercial plane 








Below is Eugene Cooper, motor-truck operator and 
president of the Oregon Pilots’ Association, fas- 
tening down the cowling of his plane for a flight 


low-wing monoplane of basket construction. 
This ship soon will hit the skyways. Except 
for a single wing spar to support the weight 
of the landing gear and the engines, the 
crisscross strips of metal will be the only 
strength members. 

That’s one side of the picture. On the 
other you see Joe Trtek’s little yellow mono- 
plane. When his job as foreman in a logging 
camp permits, Joe tinkers with his tiny twin- 
cylinder monoplane. Twenty-six horsepower 
is all he boasts. Or Walter Ruppert’s forty- 
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two-horsepower monoplane, which his fellow 
flyers described as the “sweetest-flying job” 
on the field. Equipped with wheel brakes 
and a tail wheel (most of ’em land on skids), 
his high-wing flyer climbs 1,250 feet a minute 
and cruises at ninety-five miles an hour. Or 
Buford Johnson’s’ spinproof—well, nearly 
spinproof—ship. Johnson took three years to 
that job, which I learned was an average 
construction time on these back-lot ships, but 
he turned out a high-wing monoplane that 
proved the envy of all the boys in the region. 

These flyers never think of buying a ready- 
made airplane. Most of them start with a 
set of plans, then throw away the plans and 
finish the job to suit themselves. Only one 
of the bunch carries a Federal license, while 
all have qualified for Oregon papers. ‘‘State’s 
examination is tougher, too,’’ Yates assured 
me. 

They started from scratch in more ways 
than one. When Bernard announced that 
they could use part of his 400-acre hay-and- 
grain farm, pilots from all 
over the state pitched in to 
level the field. “‘You’d never 
think it to look down this 
runway,” Bernard said as we 
observed a youngster wab- 
bling uncertainly on a take- 
off, ‘‘but I wore out a tractor 
knocking down the high 
spots.” Hangar by hangar, 
the project grew. All you 
need do is pay from five to 
seven dollars a month for 
hangar space. Only other 
qualification is go to the end 
of the line. Fifteen part-time 
flyers already are awaiting 
their turns for hangar space, 
and opportunity to build 
planes of their own. The fact 
that they may take four 
years to do the job seems to 
discourage few. 

At intervals, the builder- 
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Fred Shepard and Tom Krum beside the plane they built at a cost of $450. 





It has made 110 miles an hour 


pilots assemble at the field and take off on 
tours, sometimes for sport, again to help 
other flyers sell their communities on air- 
port improvements. Each year they assemble 
at Salem, the state capital, for a big air 
show. Not always are these pleasure trips, 
however. Not long ago, action was threat- 
ened which would deny these fellows the 
right to fly their planes. Almost overnight 
they laid their plans to visit a legislative 
committee. Nearly 300 swooped down on 
Salem, by plane, bus, and car. 

“Boys,” the committee chairman finally 
announced, “if you’ve got nerve enough to 
build and fly those crates, we won’t stop you.” 

Few rules hinder the boys in their hobby. 
“Keep it safe,”” preaches Eugene Cooper of 
Multnomah County, truck-driver president 
of the Oregon Pilots’ Association. ‘The boys 
present no hazard to interstate fiying,’’ Ber- 
nard told me, ‘and I guess the State of 
Oregon can regulate us adequately.” Then 
he stepped off space for ten more hangars. 
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Machine Scrubs Stonework 


STONEWORK may be easily scrubbed clean 
with an electrically powered brushing machine 
devised by a New York City apartment-house 
superintendent. Resembling a floor waxer with- 
out the conventional long handle, the motorized 
brush has a special arrangement of ball bear- 
ings to allow it to be used efficiently while held 
in a vertical as well as a horizontal position. 





How the machine is held to scrub stonework of a building 
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Rotary File Is Office Aid 


A turn of the wheel brings any of the port- 
able file's 25,000 cards instantly to view 





FILE clerks and 
other office workers 
can consult any one 
of 25,000 record cards 
quickly and conven- 
iently when filed in a 
portable, revolving 
record cabinet now 
available. The unit, 
mounted on casters 
so that it may be 
moved up to a desk 
or from one room to 
another, houses a 
central wheel divided 
into seven segments 
containing record 
cards. Any card may 
be found merely by 
turning the wheel. 





Game for Children 


Tests Lung Power 


BLOWING three featherweight balls into 
cups fastened to the inside of a trans- 
parent cylinder is the object of a novel 
toy game now on the market. As shown 
in the photograph above, the player blows 
into the hollow stem of the toy, causing 
a blast of air to stream upward from the 
base to lift the balls into the cups. 


Generator Regulator 


ELIMINATING hand control, a new, com- 
pact voltage regulator for industrial elec- 
tric generators is now available. The 
device, which consists of a number of 
graduated resistances selected automat- 
ically, keeps generators delivering power 
at constant voltages regardless of loads. 
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Timed Trips Through City 
Locate Traffic Delays 


TO TRACE the causes of traffic de- 
lays, an evening newspaper of Lon- 
don, England, is sending a ‘“timed- 
trip van” on regular journeys through 
the city’s trouble spots for motorists. 
A four-sided clock on the roof of the 
truck shows the time elapsed from 
the beginning of the trip, a 
large black hand registering 
the minutes and a red one 
the seconds, while placards 
on all sides of the machine 
announce the starting point 
and destination. Final re- 
sults appear in the next edi- 
tion of the paper. The novel 
survey is expected to aid in 
untangling highway snarls 
that inconvenience travelers 
and cost industry vast sums 
of money daily. 


Clock on roof tells 
point-to-point time 
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Bikes Are Tested in Novel Safety Drive 


WHAT is called the first bicycle-safety- 
testing lane has been inaugurated at a 
Chicago high school, where 1,100 owners 
recently submitted their machines for in- 
spection. Upon approval of brakes, lights, 


refiector, horn or bell, tires, spokes, chain, 
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and pedals, each owner received a metal tag 
certifying the bike to be in safe condition 
to ride. Sponsored by the local board of edu- 
cation, the tests, shown in the photograph 
below as they were being conducted, aided 
a campaign of the National Safety Council. 


~ 5 patella fe 


This inspection line, patterned after those used for cars, passes on the mechanical fitness of bicycles 


MARCH, 1939 


117 











Submarine on rails. Shipping 
Simon Lake's experimental un- 
derwater craft made railroad 
men worry about the overhead 


A 


A railroad clearance engineer's nightmare is this triple 
crossing at Richmond, Va., where three main lines converge 
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CIRCUS giraffe, thrusting his bean- 
pole neck through the top of his spe- 
cial crate car, recently held up a 
train load of animals in front of an 
overhead bridge fifty miles from their next 
show town. The giraffe was three inches too 
tall to pass under the bridge; forward motion 
of the train meant that the giraffe would get 
his valuable neck broken. The conductor, un- 
able to cope with this bizarre traffic compli- 
cation, phoned the headquarters expert in 
charge of freight clearances. It was a new 
problem, but the clearance expert was equal 
to it. “Drop a carrot into the giraffe’s crate,” 
he advised. The carrot was dropped, the gi- 
raffe ducked down to get it, the engineer 
jerked the throttle, the train went under the 
bridge, and all the animals got home that 
night. 
This little byplay with a giraffe is only one 
of the dodges by which 
clearance experts solve 
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By DAVID O. WOODBURY 
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the “low bridge’”’ hazard that confronts rail- 
roads. Every overhead railroad bridge (the 
New York Central alone has over 2,000) men- 
aces freight revenue by limiting the height of 
the objects that can pass under it, thus creat- 
ing plaguy clearance problems for traffic spe- 
cialists who are masters of the “near thing 
and the narrow shave.” This clearance expert 
is a combination of lightning calculator, 
trouble shooter, and handcuff-escape artist. 
With slide rule, charts, and raw ingenuity he 
gets his shipments in and out of daily squeezes 
that would baffle a Houdini. His bible is a 
huge volume which tabulates every bridge and 
side clearance in the United States, Canada, 
Mexico, and Cuba. More than a million ob- 
structions are listed. This clearance informa- 
tion is gathered by the railroads themselves, 
and is kept accurate by constant rechecking. 

The Pennsylvania, for example, operates a 
“clearance car,” run- 
ning it continually 


ps a 10,000 miles a year, the Pennsylvania Rail- 
road's clearance car, seen below, keeps a constant 
check on bridges, cuts, and tunnels over the system 
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over every foot of its tracks and filing the 
data obtained for each obstruction. A frame 
erected on the car carries a bristling array 
of wooden “feelers” marked off in feet and 
inches from a point midway between the rails. 
As the car pushes past a tunnel wall or bridge 
girder, these rods are thrust aside and the 
official measurer can tell at a glance just 
how close each obstruction is. This handy de- 
vice is always on the move, travels some 
10,000 miles a year, and does the work in a 
fraction of the time that would be required 
by hand. With the accurate measurements it 
provides, the Pennsylvania handles 2,500 
close-clearance shipments a month, with prac- 
tically never an insuperable jam. 

Two years ago, a mining company asked 
the Canadian Pacific to transport the 100-foot 
river steamer Radium King from Montreal 
to the banks of the Mackenzie River, on the 
other side of the continent. Innumerable ob- 
structions along the 3,000 miles of single 
track through northern Canada would pre- 
vent any such bulky object from passing. But 
an ingenious clearance expert came to the 
rescue. “Just cut Radium King up in sections, 
ship her on flat cars, and weld her together at 
the end of the trip,” he proposed. This was 
done; the vessel is now on the Mackenzie 
River, giving as fine service as if she had been 
built on the spot. 
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When the fate of some revenue-producing 
giant hangs in the balance, the clearance ex- 
pert tries a thousand shifts. He has switch 
stands and water tanks taken down, station 
canopies lifted. Sometimes he digs under a 
track, sinking it as much as a foot or two to 
get the proper clearance. Again, he has tracks 
actually pulled up and moved. If all this is 
futile, the clearance man becomes an expert 
geographer and goes to work with maps and 
diagrams to see how he can avoid immovable 
obstructions. Routing is often necessary over 
a combination of lines, frequently back and 
forth several times between the same two. A 
railroad would rather share a big freighting 
job with a rival than refuse it altogether. The 
Boston and Maine, for instance, has a main- 
line connection with the West through the 
five-mile bottle neck of the Hoosac Tunnel, 
in western Massachusetts. Shipments are 
often accepted which cannot pass through 
the tunnel, and then are often surrendered 
to the little Rutland Railroad for a short by- 
pass to the north. The Rutland gets a good 
share of its business this way. 

The most difficult shipping problem ever 
offered to an American railroad was the disk 
of glass for the Mount Palomar telescope, the 
largest in the world. The original specifica- 
tions for the mirror called for a 300-inch 
diameter, but traffic experts warned the 
manufacturers that such 
a tremendous piece of 
glass would stand twen- 
ty-five feet high—nearly 
eight feet higher than the 
average bridge. Regret- 
fully, the scientists had 
to drop their figures to 
200 inches. Thus the 
height of a railroad bridge 
can, and in this case did, 
limit the achievements of 
modern astronomy. 

Before the fragile glass 
could be shipped from 
Corning, N.Y., to Pasa- 
dena, Calif., approximate- 
ly 1,000 bridges were 
carefully “cleared” in ad- 
vance by the experts in 
charge. The narrowest 
squeeze anticipated was 
at a low bridge in Kan- 
sas City, Mo., but even 
here, the blueprints 
showed that the disk, 


Forty-two cars bearing gate 
sections for Boulder Dam. A 
shipment like this requires 
close calculation for routing 
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standing seventeen feet and seven inches 
above the rails, would have a margin of safety 
about the thickness of a pocket Bible. When 
the train arrived, however, not even a sheet 
of paper would slip between the top of the 
crate and the bridge girders. Frost had 
heaved the tracks just enough to destroy the 
tiny margin of clearance! Only a tortuous 
detour over a rival railroad solved that one. 
Seventeen feet of height and eleven of 
width are the usual clearance allowed on 
eastern roads; modern trackage in the West 
usually gives a foot or two more. Naturally, 
the railroads and the manufacturers try to 
work together; the maker must build his ma- 
chines so they will clear known obstructions. 
If he can’t—or won’t—then it is up to the 
expert to squeeze the giant through by dis- 
mantling his railroad, or by trick methods of 
routing. When both these fail, the expert must 
say “No,” and the shipment doesn’t go. Where- 
upon everybody loses money and business. 
America lives by huge machines—vast dy- 
namos, turbines, and steam shovels that grow 
larger all the time. But railroad bridges re- 
main a fixed quantity. To gain the few nec- 
essary feet in the dimensions of their 
machines, large companies like General Elec- 
tric and Westinghouse now build their own 
special drop-bottom flat cars. These cars are 
so constructed that a large object can be 
slung between the wheels of the car, barely 
clearing the rail tops and thereby reducing 
head clecrance by several feet. 
The gigantic pipes that are now a part of 
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Boulder Dam had to be thirty feet in diam- 
eter. No railroad in the United States could 
deliver them, so a pipe-casting factory had to 
be erected at the dam site. A New Jersey 
manufacturer recently made a large oil tank 
destined for a refinery in Illinois. No rail- 
road could touch it, although every line to 
the West was canvassed for clearances. Fi- 
nally the maker, in disgust, had the tank 
moved to Hoboken on a motor trailer, dumped 
into the Hudson River, and towed by tug 
some 1,500 miles through the New York State 
Barge Canal and the Great Lakes to the cus- 
tomer. The journey took ten times as long as 
it would have if the tank had been a few 
inches smaller and could have gone by rail. 

A new type of difficulty has arisen in han- 
dling freight trains on electrified railroads. 
Here, a nine-inch-wide gap must be pre- 
served between large shipments and the over- 
head trolley wire. If this gap is not main- 
tained, the high-voltage current may jump 
from wire to cargo and cause a ruinous short 
circuit. To pass through bridges and tunnels, 
the trolley wire has to dip down perilously 
close to the train, (Continued on page 250) 








Pennsylvania Railroad clearance car measuring side 
room on a bridge and, at left, in a rocky cut. Wooden 
feelers,’ attached to a frame erected on the car, 
gauge the distance from a point midway of the track 
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New Motorized Aquaplane Is 


YOu need no tow to enjoy the 
thrill of riding a gasoline-pow- 
ered aquaplane, latest innova- 
tion in aquatic sports (P.S.M., 
Nov. '38, p. 109). One of the 
fastest of the new self-propelled 
scooters, pictured below, skims 
over the water at twenty-five 
miles an hour under the power 
of a four-horsepower inboard 
' motor. Its fittings include a 
' remote-control gas throttle that 

can be operated from a standing 
position, a bilge pump, and a 
gasoline tank of two-gallon 
capacity. Twenty-six water- 
tight compartments are declared 
to make it unsinkable. The mo- 
torized aquaplane is illustrated 
out of water to show the keel, 
propeller, and rudder. 
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Stern view of power aquaplane, raised out of water to show keel, rudder, and propeller 
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This diagram shows construction of 
the new antiaircraft projectile. It 
does not have to score a direct hit 
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How light reflected from the 
body of a raiding plane would 
be caught by the passing shell 
to set off its explosive charge 


as it hurtles past its target, an antiaircraft 

shell reported under development in Sweden 
offers a potent new threat to air raiders. To cripple 
or destroy a bombing plane, the missile need merely 
pass near it, according to information received in 
this country. 

During the flight of the shell, portholes in its 
nose emit rays of light from a powerful electric 
lamp. Beams that fall upon the body of an air- 
plane are reflected to similar portholes in the base 
of the projectile, and are concentrated by prisms 
and a lens upon a photo-electric cell. This actuates 
a relay to close an electric circuit that explodes 
the detonating charge, and, in turn, the main 
charge of high explosive— at the exact moment 
when the bursting shell can do greatest damage. 

Through an ingenious refinement of design, the 
projectile can be used against planes in full day- 
light as well as by night. Its electric circuit is so 
tuned as to respond only to rapid intermittent 
flashes of light, such as are produced by its own 
rotation in flight. Hence it can be set off only by 
reflection of its own light beams from a plane, and 
not by sunlight or lamplight. If it misses its mark 
by such a wide margin as to fail to explode, an 
auxiliary time fuse explodes it as it descends. 


“err exploded by an electric eye 
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It took Howard Cleaves 
three years to get this & 
famous photograph 
of an osprey rising 
from a strike. He used 
the decoy goldfish 
and camera blind seen 
at the right and below 










cruised 250 miles over the Florida 
Everglades in a blimp to photograph wild- 
life below. He has crouched night after 
night for more than a week in a steel barrel 
on the edge of a forest clearing to record 
flash-light pictures of wild bears. 
For more than a quarter of a century, 
Howard Cleaves, of Staten Island, near New 


E HAS descended in a water-tight tank 
to film diving ducks in action. He has 
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York City, has been a wilderness camera- 
man. He has traveled more than 50,000 
miles, from Labrador to the South Seas, to 
get his pictures. And, counting the indi- 
vidual frames of his movies, he has snapped 
upwards of 1,000,000 wildlife photographs. 

If a stone, tossed aloft by a boy on Staten 
Island in 1906, had not glanced off a tele- 
phone wire, Cleaves might never have done 
any of these things. He was the boy and 
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HIS STUDIO THE WILDERNESS, 
HOWARD CLEAVES HAS MADE 
1,000,000 NATURE PICTURES 


By EDWIN TEALE 


the wire supported a baby kingfisher. The 
sudden jar sent the bird tumbling to 
the ground. Young Cleaves carried the 
stunned creature home and a neighbor, 
who owned a camera, let him snap its 
picture. That early photograph started 
him on his adventurous career. 

The success he has had in bagging 
creatures of the wild on film has been 
achieved through a unique combination 
of daring, patience, and mechanical in- 
genuity. One of his many innovations is 
a “diving suit” for his camera. This 
water-tight box, with powerful floodlights 
on either side, can be lowered at the end 
of a steel cable to obtain submarine shots. 
The camera, focused through a plate- 
glass window, is operated by remote 
control. 

At Silver Springs, Fla., in 1937, Cleaves 
descended in a metal tank, four feet 


Here the wilder- 
ness photographer 
is assembling his 
portable generator 
and lamps beside 
his special trailer 
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Brings ‘Em Back 





For night work, a slender flash light taped to the 
side of the movie camera helps in making adjustments 
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Cleaves loading 
a shoulder pack 
with batteries 
that operate a 
powerful light 
he uses in taking 
some of his amaz- 
ing night photos 


© Howard Cleaves 











A cottontail rabbit baited 
with an apple. Left, a wild 
black bear snapped while it 
licked honey from its lips 


square and seven feet 
high, when he filmed the 
underwater actions of 
wild ducks. Beforehand, 
he went down with a div- 
ing helmet and sprinkled 
cracked corn, wheat, and 
dried peas along the bot- 
tom. His film, the first 
of its kind ever made, re- 
vealed that these water- 
fowl paddle with alternat- 
ing feet when swimming 
along the surface but use 
both feet in unison when diving for food. 

Another mechanical aid of Cleaves’s is a special 
attachment for one of his movie cameras. It per- 
mits him to switch quickly from distance shots to 
close-ups. For night work, he has a slender flash 
light taped to the side of his camera. It enables 
him to see when making adjustments in the dark. 
He is the first man in the world to take night 
movies in the wild by means of a portable gen- 
erator and photoflood lamps. 

One of his early experiences with this outfit re- 
sulted in seventy-five feet of film recording what 
is pretty close to the queerest movie on earth. He 
had focused his camera on a bear trail in the Ap- 
palachian Mountains and had dumped a gallon of 
peach marmalade on the path to attract the animals 
to the spot. Late at night, he heard one of the 
great brutes lapping up the marmalade. Switching 
on the lights, he started the camera. The beast 
paid little attention to the glare and Cleaves ex- 
posed seventy-five feet of film before it disappeared 
in the woods. Later, he discovered he had slipped 
up on the exposure. The movie was perfectly black 
except for a white spot that came and went in the 
center of the picture. It was the light-pink tongue 
of the invisible bear lapping up marmalade! 

Complete with fuel for the single-cylinder engine, 
Cleaves’s generator weighs less than 100 pounds. 
When the motor is spinning at 2,500 revolutions a 
minute, the compact little outfit supplies sufficient 
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current to keep three big 
photofiood lamps burning. 
By their light, a man could 
read a newspaper at a dis- 
tance of 200 yards. 

Only on dark, moonless 
nights can Cleaves take 
his photoflood pictures of 
wild subjects. If they see 
him, even dimly, they shy 
away. He had a curious 
experience of the kind in 
Florida. Mounting his 
lights at the bow of a 
small boat, he cruised 
zbout, filming the _ eerie 
night life on the edge of 
the Everglades. Water moc- 
casins writhed along, swim- 
ming far out from shore; 
huge water beetles slapped 
against the lights; bats 
zigzagged in and out of 
the glare. At one point a 
brown pelican was perch- 
ing on the gray stub of 
an old tree. The boat, with 
its brilliant floodlights, drifted to within six 
feet of the bird without alarming it. Then, 
as an experiment, Cleaves turned the beam 
of a small pocket flash light on his face. The 
instant the bird saw the human countenance, 
it flapped away in a panic! 

Many times, Cleaves has gone into the 
Everglades on filming expeditions. But, in 
1937, he got his first aerial view of that 


© Howard Cleaves 








Tree swallows roosting at night on tall grass in a New Jersey swamp 


vast wilderness of sawgrass, muddy lakes, 
and hummocks. For five hours, he rode a 
lighter-than-air blimp above the swamp, 
photographing the strange wildlife below. 
Snapped from above, pictures of nesting 
flocks of birds showed back patterns never 
photographed before. At one place, Cleaves 
spied a huge alligator lying motionless near 
a mangrove thicket waiting for baby ibises 
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Canned salmon was the bait that drew this raccoon and skunk within range of Cleaves's lights and camera 
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Br'er Fox caught in the act. 
Patience, skill, and ingenu- 
ity get results for Cleaves 


eave 
© How?" ac 


to fall from the nests of a colony of these 
water birds. As the shadow of the blimp 
passed over it, the reptile rushed away in 
a panic, leaving a long wake in the mud 
and water. 

Almost everywhere that Cleaves has gone, 





The wilderness photographer assembling his 
portable blind. It consists of a collapsible 
bamboo frame and a cover of imitation grass 
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whether it has been 
the South Seas or the 
cormorant cliffs of 
Labrador, new pieces 
of equipment have 
becn devised to aid 
him in his work. In 
preparation for the 
Labrador trip, for ex- 
ample, he designed a 
rounded “igloo” blind 
in which to hide and 
snap his pictures. The 
demountable bamboo 
framework is fitted to- 
gether by means of 
short lengths of brass 
tubing. 

For work in a wood 
or a pasture, Cleaves 
covers the framework 
with a “magic carpet” 
of imitation grass, 
tinted green. So real- 
istic is this covering 
that several times, 
while he has been 
crouching inside wait- 
ing for wild subjects 
to come within range 
of his camera, cows 
have approached and tried to eat the “grass” 
from the covering! 

The first picture of Cleaves’s that at- 
tracted wide attention was a snapshot he 
obtained by three years of planning and the 
use of a mechanical goldfish. 
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To get underwater pictures of 
diving ducks, Cleaves first went 
down in a diving helmet to 
scatter food, as below. Then he 
filmed the action from a tank 






For two weeks each spring, fish hawks, 
or ospreys, used to come to a small pond on 
Staten Island to hunt golden carp before 
their regular sea-food prey came north. 
Cleaves set up his blind on the shore and 
waited day after day, hoping to catch one 
of the magnificent birds rising from a strike. 
All the action that year took place too far 
away to photograph. 

The next season, he whittled out a crude 
imitation fish and anchored it near the blind. 
This decoy, however, failed to fool the birds. 
The third year, a friend of his at the Amer- 
ican Museum of Natural History made a 
mechanical carp of wood, celluloid, and glass 
so designed that a tug on a black linen 
thread would make it wiggle realistically 
in the water. With this decoy in place, 
Cleaves waited in his blind, camera ready. 
A large osprey, beating down the shore in 
a light wind, spied the wiggling fish, 
swooped, struck, dropped the decoy, shot 
upward with a scream of rage. Cleaves 
clicked his shutter at the precise instant to 
catch on film what has been called one of 
the greatest bird pictures ever taken. That 
1/100th-of-a-second snapshot, that took three 
years to get, has been published time and 
again both here and abroad, has been used 
in textbooks, and has even served as a 
model for painters. 

The fastest action Cleaves ever filmed was 
the leap of a frightened deer in the moun- 
tains of western Pennsylvania. Years ago, 
an oil well was abandoned in the region 
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after quantities of salty water had been 
pumped out on the ground. Deer came from 
miles around to use the place as a salt lick. 
With 250 feet of rubber-coated cable stretch- 
ing from his generator, hidden in a thicket, 
to a huge moldering log, Cleaves set up his 
lights and camera. Hiding behind the log, 
he waited night (Continued on page 246) 





With his battery of lights mounted in a small boat, 
Cleaves cruises about making wildlife night movies 


129 







PEE AE PS TE ae 








er 


Ss 














Fishing Boats 


CARRY PIGEONS AS 


Winged S05 


OMING pigeons take the 

place of radio for emergency 
communication on fishing boats 
working out of the harbor of 
Freeport, Long Island, N.Y. The 
boatmen’s association at that 
coastal town maintains a flock of 
over 100 birds in a spacious, airy 
coop near the docks. Most of the 
fishing boats are not 
equipped with radio, so 
each craft takes on a crate 
containing a pair of the 
birds as it puts out to sea. 
Each bird has a tiny metal 
receptacle fastened to its 
leg, in which an emergency 
message can be placed. In 
case of fire, injury, sick- 
ness, or other emergencies 
at sea, the pigeons are re- 
leased from the boat to fly 
back to Freeport with a 
written request for help. 
In many cases, they have 
brought timely aid to 
parties in distress. 















































At top of page, a 
pigeon is being re- 
leased from a boat 






Above, a boatman 
receives two birds 
in a cage before 
putting out to sea 










Right, winged mes- 
sengers waiting in 
their coop for the 
next call to duty 
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Charged with static electricity, wand repels plane 


Wand Controls Planes 
in Scientific Toy Kit 


TINY model airplanes made of aluminum 
foil soar, dip, and turn in response to the 
waving of a “magic” wand furnished with a 
novelty toy kit now available. The wand, 
made of black hard rubber and fitted with a 
metal tip, is rubbed with a piece of wool, 
thereby taking on a charge of static elec- 
tricity. When the metal tip of the wand is 
touched against the model plane, the latter 
assumes a similar charge and is repelled. 


New Airplane Fuel System 


SWITCHING automatically from an empty 
gasoline tank to a full one, a new fuel system 
developed by U. S. Army Air Corps engineers 
eliminates the danger of engine failure when 
the pilot is too busy to make the change. 


Mechanical Boxer Packs a Mean Wallop 


COMPRESSED air supplies the punch behind 
the mechanical fists of a novel boxing ma- 
chine just developed by Frederick Westen- 
dorf, of Gary, Ind. Designed to provide boxers 
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Boxer trading punches with the practice machine. Compressed air drives the gloved "fists" of the device 


with practice in dodging and blocking blows, 
the mechanism is controlled by an instructor 
who operates gunlike triggers to fire the 
mechanical fists at a human opponent. 
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Amateur diver ready for a dip. 
The helmet is a tin can with a 
funnel soldered onto the top 





Large Tin Funnel and Oil Can 
Form Homemade Diving Helmet 


MPLOYING two automobile tire pumps, an inverted funnel, 
i. and a five-gallon oil can, a group of amateur divers in Oregon 
constructed the odd diving outfit pictured on this page. The two 
pumps, located at opposite ends of a long board, are operated by 
a single handle, each pump forcing air into the helmet at alter- 
nate strokes. Ordinary garden hose delivers the air into the top 
of the inverted funnel, which is soldered to the top of the tin-can 
helmet. Used air is exhausted through an opening between rubber 
padding at the base of the helmet and the shoulders of the diver. 
Weights and a piece of sacking tied under the arms of the user 
hold the homemade helmet in place. A safety rope is tied around 
the diver’s waist, for pulling him in if trouble develops. 








While one man works the handle of a homemade 
pump, another pays out the safety rope and garden- 
hose air line. At left, diver is completely submerged 
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Ice and Roller Skates Combined 


ROLLER SKATES and ice skates ingeniously combined into one 
adjustable unit are now available to skating enthusiasts. With a 
tubular blade attached to its adjustable steel chassis, the device 
serves as an ice skate. When the blade is removed, rollers may be 
attached in several different arrangements to form a two, three, or 
four-wheeled roller skate. Some of these combinations are 
illustrated in the photographs reproduced below. 





Skates may be used on ice, 
or with two, three, or four 
rollers, as illustrated in 
the photographs at the left 


Conveyor on Truck Delivers Coal 


COAL is delivered into home or factory bins without shovel- 
ing, dumping, or hand carting, by trucks equipped with a 
new conveyor-belt attachment. Operated by the truck motor, 
the unit consists of an eight-inch rubber belt that can be 
adjusted to carry coal to either side of the truck body into 
elevated or out-of-the-way bin openings. With an auxiliary 
chute, it may be used to clear an intervening fence or hedge. 
Hinged baffle plates and extension sides prevent spilling. 





Novel Safety Flap 
Shields Matches 


DESPITE the fact that most 
paper-match books carry a 
printed warning to close the 
cover before striking a match, 
many accidents still occur 
when sparks from an igniting 
match fly back to set off the 
remaining matches. To pre- 
vent this, a new type has a 
paper safety flap that covers 
the match heads at all times 


to shield them from sparks. Conveyor unit built into truck delivering coal to elevated bin opening 
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A keyboard in the console of the organ 
operates the small chimes electrically 


HURCHES unable to afford 
a costly carillon can now 
avail themselves of an inexpen- 
sive substitute, with the intro- 
duction of a loudspeaker system, 
designed by Francis J. Rybak, 


organ specialist, that closely simulates the 
majestic tones of massive bells. 
small keyboard mounted on an organ con- 


Electric Carillon Has No Bells 
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Two of four big speak- 
ers set in a church belfry 
to broadcast the chimes 


Twenty-one chimes, less 
than five feet long, give 
the carillon its tones 


sole, the “bell ringer” 
plays a set of twenty- 
one tubular chimes, of 
the type used in or- 
chestras, ranging up to 
a maximum of five feet 
in length. Their sound, 
electrically picked up 
and magnified to en- 
ormous volume by a 
vacuum-tube amplifier 
of new design, issues 
from four powerful 
loudspeakers in the 





belfry. In an installation in one eastern city, 
the synthetic carillon can be heard over 
an area of ten square miles. 


Concealed Radio Transmitter Sends Holdup Alarm 








ITHOUT endangering 

himself by any telltale 
move, a victim of a holdup may 
sound an alarm, with a radio 
outfit devised by a Chicago in- 
ventor. Designed especially for 
bank employes, payroil carriers, 
and night watchmen, the device 
is completely hidden beneath 
the user’s clothing. To call for 
help, he has only to take an 
extra-deep breath. A band en- 
circling his chest closes an 
electrical circuit, and a tiny 
automatic transmitter flashes a 
string of alarm signals to a 
central receiving station. 
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Sculptor 
Turns Lard 
into Pigs 


WITH lard as his medium, 
a prominent Chicago sculp- 
tor, Charles Umlauf, recent- 
ly executed one of his 
strangest commissions. The 
result of his labors was a 
piece of statuary from 
which a big pig and a little 
one grinned at visitors to an 
international livestock ex- 
hibition. More than 500 
pounds of pure lard went 
into the making of the novel 
work of art, to which the 
sculptor is shown applying 
the finishing touches in the 
illustration at the right. 
The photograph also shows 
some of the unconventional 
tools that he pressed into 
service, including a trowel- 
shaped implement, a large 
wooden scoop, and a set of 
smaller scrapers for more 
delicate modeling of the un- 
usual group. 
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Only a coin or the owner's key releases the dial the right. 
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Reversing the usual process, sculptor Umlauf made these pigs out of lard 


Coin Unlocks Dial Phone 


THRIFTY telephone subscribers who like to ; 
pay as they go, or whose good nature is im- | 
posed upon by “‘chiselers’”’ to make free phone 
calls, may welcome a new coin-box lock at- 
tachment for dial instruments. A metal arm 
locks the dial until the user drops a nickel in 
a slot, or the owner inserts his private key. 


Shin Guards 
for Workers 


STRAPPED on over 
shock-absorbing 
pads of sponge rub- 
ber, fiber leg guards 
of new design save 
industrial workers 
from barked shins. 
Ribbed for strength, 
the guards may be 
worn either outside 
or under the cloth- 
ing, as illustrated at 
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Ball Knocked for a Loop in Novel Game 


HEAVY. sponge-rubber ball, suspended 
on a cord from an upright, provides fun 
and action in a new tennis-type game. Using 
wooden paddles, opposing players try to score 
goals by batting the ball through either of a 


Gearshift-Lever Switch 
Operates Turn Signal 


RIGHT and left turns are signaled from a 
convenient control set on the knob of the 
gearshift lever, with a combination tail light, 
stop light, and directional indicator of new 
design. A pilot light on the knob shows when 
the warning is operating, and the cable lead- 
ing from the lever has sufficient slack to avoid 
interference with gear shifting. For owners 
of new-model cars with the gearshift mounted 
on the steering column, a similar control is 
available. Mountings of both types are shown 
at the right. 


Gas Kills Bugs in Apples 


INSECTS feeding inside apples are killed by 


fumigation with methyl bromide, tests by 
Canadian Government scientists have shown. 
While deadly to insects, the substance leaves 
so little residue in the flesh of the fruit that 
it is harmless for human consumption, ac- 
cording to the experts’ report. 
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pair of loops supported by standards. The il- 
lustration above shows four players using 
gymnasium-size apparatus. Smaller equip- 
ment is available for lawn use by two players, 
and for a miniature table-top adaptation. 


Signal switch on steering-post gearshift lever and, 
upper left, on floor-type lever. Circle shows light 
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Camera Dissects Golfer’s Swing 


Y “chopping time up into small bits and 
freezing it,’ a new ultraspeed lamp for 
photographers produced this remarkable pic- 


ture of a golfer striking a ball. Successive 
images, made on the same film at the rate of 
600 a second, reveal the progress of the swing 
from the top of the stroke to the end of the 
follow-through. Notice how the fewest images 
appear near the bottom of the swing where 
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the club attained its greatest speed. The new 
filming method, known as ‘multiple-flash 
photography,” is the latest refinement of 
stop-motion technique developed by Prof. 
Harold E. Edgerton of the Massachusetts 
Institute of Technology. In taking the pic- 
ture, the camera shutter remained open all 
the time, each image being made by a 
1/100,000-second flash of the new lamp. 
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Radio Sound-Effects Kit 


ISTANT thunder, the patter of rain, screaming 
sirens, crackling flames, train whistles, and a 
number of other noises can be simulated with a 
novel sound-effects kit recently introduced for radio- 











The outfit includes a _ siren, 


whistle, sounding-board box and sand blocks, sheet of 
tin, and other items. Also provided in the kit is a 
miniature set of chimes tuned to the pitch of those 
used on a national radio network. 
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Everything from thunder to train whis- 
tles can be duplicated with this new toy 


Silt Deposit Studied in Model River 


O STUDY what happens when the Colo- 
rado River runs wild in flood stage and 
deposits millions of tons of sediment in the 
gigantic artificial lake backed up by Boulder 


Dam, scientists at the California 
Institute of Technology have set 
up a novel viewing tank for 
sedimentation experiments. Over 
six feet long but only a few 
inches wide, the glass - walled 
tank has a sloping bottom simu- 
lating the bed of the Colorado 
River. When silt is introduced 
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into water flowing into the tank, observers 
can watch it closely as it settles gradually 
to the bottom. In the photograph below, an 
assistant is checking the deposits. 
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Scales along the side of 
the glass-walled tank al- 
low laboratory silt for- 
mations to be measured 
easily and accurately 


By studying the action 
of "silt in this scale- 
model river, experts can 
gauge just how much 
dirt will be deposited 
in Boulder Dam lake by 
the Colorado River un- 
der various conditions 
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Snowmobile 
Aids Foresters 


MOUNTAINOUS terrain buried 
under deep snow, hitherto im- 
penetrable by any type of motor 
vehicle, is opened up by an in- 
genious snow tractor designed by 
T. P. Flynn and Raymond E. 
Neils of the U. S. Forest Service. 
Gasoline-powered, the _ endless- 
tread tractor draws a boat-shaped 
sled attached to it by means of a 
turntable to permit making sharp 
turns without upsetting the sled. 





Thin disks are snapped across the "net'’ with miniature rackets 
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Loads like this are easily hauled through snow-covered mountain 
country by the odd snow motor pictured at the top of the page 


New Table Game 


Resembles Tennis 


TIDDLEDY WINKS and tennis are 
combined in a novel parlor game 
just introduced. Played on a 
felt pad measuring twelve by 
twenty-four inches and marked 
with white lines as on a real 
tennis court, the game uses thin 
disks which are snapped back 
and forth across a diminutive 
net by means of tiny rackets. 
Rules and scoring are similar to 
those used in tennis. In the 
photograph reproduced at the 
left, a player is shown about to 
serve from the back line of the 
court. In the foreground are 
the rackets and the “balls” used. 
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eC Novel Ideas 


NCREASED brilliance is said to be imparted to color 
pictures thrown on an auditorium screen by a new 
projector which accommodates either the 2 by 2-inch 
miniature transparencies or the 34 by 4-inch color pic- 
tures of the larger cameras. Manufactured for lecturers 
and teachers, the new outfit weighs twenty-one pounds 
and employs a 750-watt lamp. 































Bumper Fits on Finder 
To Protect Eyeglasses 


This projector throws brilliant color images on a screen 


Full-Color Duplicates Made 
of Kodachrome Movie Reels 


SIXTEEN - MILLIMETER Kodachrome movie films 
can now be duplicated just as black-and-white 
reels have been in the past. New facilities at the 
Eastman Kodak Company, in Rochester, N. Y., 
permit the making of as many duplicates as is 
desired from an original full-color home movie. 
This new service enables the amateur to have 
extra reels made from original color movies which 
could not be rephotographed if they were lost. “SPECTACLE BUMPERS” made of soft 
rubber now prevent eyeglasses from 
coming in contact with metal when 
amateur movie makers are peering 
through the spyglass-type view finder 
on a home movie camera. The cup- 
shaped rubber tip can be slipped on 
the view finder or removed quickly. 





Dummy Volumes House 
Color-Slide Library 


RESEMBLING fine old volumes with 
Florentine hand-tooled leather covers, 
new book-type filing boxes provide an 
attractive place in which the amateur 
can store miniature natural - color 
slides. Ten inches long, six and a half 
inches wide, and two and a quarter 
inches deep, the “books” hold 100 
Each "volume" will hold 100 natural-color transparencies slides apiece. 
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“ul a“ ° 
: Instrument Panel’ Aids 
. Camera Adjustments 
‘Ss With a built-in photoflash synchronizer, 
is an all-metal focal-plane shutter said to 


permit snapshots at 1/100 
focusing mount which th 


a foot and a half of his 


York manufacturer, the 
compact little outfit takes 
thirty-six pictures on a 
roll of thirty-five-milli- 
meter film. All adjust- 


controls mounted above 
the lens. An exposure 
caiculator and a depth-of- 


how much of the picture 
will be in sharp focus, 


close to the view finder. 
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reports will permit the user to get within 


inexpensive miniature camera offers un- 
usual versatility. Marketed by a New 


ments are made through f[ 


focus scale, indicating } 


are lacated above the body f[ 


for Camera Fans 


0 second, and a 
e manufacturer 


subject, a new 


Tray Case Holds Accessories 


OPENING to form a tray, a new-type case for 
miniature cameras provides extra convenience to 
the user. Made of leather and lined with velvet, 
in holds filters, lenses, and film. In use, it keeps 
all accessories within easy reach. 


Kit for Table-Top Shots 


TABLE- TOP photog- 
raphy of minute ob- 
jects, such as insects, 
small stamps, bullets, 
and rock crystals, is 
facilitated by a recent- 
ly marketed kit of 
attachments for an in- 
expensive miniature 
camera. The kit in- 
cludes extension rings, 
supports, and a ruled 
focusing glass. Once 
the camera, pointing 
downward from the 
top of the four-legged 
support, is focused on 
an object, it can be used 
repeatedly without fur- 
ther adjustment. 
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Camera in use with its built- 
in photoflash synchronizer. A 
close-up at left shows the con- 
trol panel mounted above lens 

















Filters, lenses, and extra film are kept with- 
in easy reach in this tray-type camera case 
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Planes Tow Electric Signs 


revealed by the originators of the idea, the 
S. S. Pike Company, Inc., of New York, with 
the story behind their Santa Claus creation. 

Power from the airplane’s own generator 


IDING high in the air above the skyline, 
a new kind of Santa Claus visited New 
York City last Christmas season. Mil- 
lions of holiday makers thrilled to the 
sight of St. Nicholas, his sleigh, and his rein- 
deer outlined against the night sky in spar- 
kling electric lights, behind an unseen towing 
plane. The dramatic spectacle represented 
the latest development in aerial advertising 
the illuminated sky sign. 

Until recently, signs that planes have towed 
aloft have been visible by daylight only, re- 
sembling openwork billboards with solid let- 
ters. Intended to be viewed by night instead 
of by day, and therefore requiring an entirely 
different design, those of the new kind look 
more like the elaborate set pieces that top 
off programs of fireworks. How these illumi- 
nated signs are made and flown has just been 
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supplied the current for more than 1,000 
lamp bulbs in the Christmas display. Attached 
to the end of a 400-foot towrope, the sign it- 
self measured 150 feet long and fifteen feet 
high. Its intricate wiring, if stretched out in 
a single length, would have measured 3,000 
feet. 

As the first step in constructing the sign, 
the makers fashioned a fabric webbing of the 
required total area, reénforced at intervals 
by transverse poles. To this backing, spread 
out flat on a hangar floor, they applied can- 
vas strips in the outline of the reindeer, the 
sleigh, and its driver. With an artist’s sketches 
for guidance, lamp sockets were inserted in 
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The plane takes off, pulling up 
the slack in the long towrope. 
At the right, the “ground 
crew’ are holding the sign up- 
right to keep it clear of the 
grass. They let go, below, as 
the sign is "peeled" from the 
ground. Photo on opposite page 
shows how the "flying Santa 
Claus" looked as it was towed 
past the New York City skyline 








DAYLIGHT 
REHEARSAL 
SHOWS HOW THE 
“FLYING SANTA" 
WAS LAUNCHED 
INTO THE AIR 





















Inserting the 1,000-odd tiny light bulbs in the sign 
required several hours of slow, painstaking work 


the canvas strips at about one-foot intervals, 
and wired together. Inserting the powerful 
little lamps, hardly larger than flash-light 
bulbs, took one man several hours of pains- 
taking work. Spliced to the towrope with 
pieces of tape, the main power cables were 
led from the sign to electric terminals be- 
neath the plane. Before a take-off, an elec- 
trician tested all parts of the wiring with a 
voltmeter to make sure they were in work- 
ing order for best results. 

With the design and wir- 
ing of the sign completed, it 
remained to perfect the de- 
tails of launching and flying 
it. Experience with daylight 
signs showed that the same 
general scheme of launching 
could be used. The standard 
method is to lay one of these 
signs flat on the flying field, 
leading the towrope first 
backward and then forward 
in a giant U to the plane on 
the runway. When the plane 
takes off, it first pulls up the 
slack in the U, and then 
“peels” the sign off the 
ground. Taking no chances 
of damage to the illuminat- 
ed display, its creators added 
the innovation of a “ground 
crew” to hold it upright 


during the peeling-off ma- 
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Four switches in the pilot's cockpit controlled the 
lights. Each figure had its own individual switch 


neuver. A triangular towing bridle of cloth 
with a streamline weight at the bottom, sev- 
eral patches of cloth placed strategically 
within the sign, and an air drag resembling a 
“wind sock”’ at its tail, solved the aerodynam- 
ic problem of keeping it steady and upright 
in the air. Just before a landing, it was cut 
loose to settle gently to earth. Daytime test 
flights with the sign, preceding its first 
public appearance, proved the complete suc- 
cess of the aerial display. According to its 
makers, the idea may be applied in electric 
advertising signs of every description, open- 
ing the startling prospect of a new “Great 
White Way” in the heavens, when the night 
skies above large cities may be alive with 
brilliantly lighted signs hiding the stars 
and rivaling the billboards of flame that 


line the crowded thoroughfares. 





Connecting the power cable on the towrope with terminals under the plane 
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Fish Skins Make 
Movie Baldheads 





Make-up artist pulling a fish-skin cap over an 
actor's head. Dampened, it shrinks to a skull- 
tight fit. Left, applying an East Indian color 


and pasted in place at the edges. Water 
was then sprinkled on to make the skin 
shrink to a tight fit and give it billiard- 
ball smoothness. Then make-up was 


Cee bald heads for actors from _ painted on with a brush as the final step in 
pickled mackerel skins and paint was’ a process that required more than an hour. 
one of the odd tasks performed by Hollywood Eduardo Ciannelli, an actor portraying an 
make-up artists during the filming of the LEast Indian, had to be painted daily from his 
picture “Gunga Din.” Shaped like a skullcap, ‘‘bald’’ head to his toes until his part in the 
a fish skin was drawn over each actor’s hair movie had been completely filmed. 


Homemade Incubator 
Holds Twin Babies 


HAROLD SCHMIDT, St. Louis, 
Mo., clergyman, recently com- 
pleted a unique home-workshop 
project: a homemade incubator 
for his twin, prematurely-born 
daughters. Because keeping the 
tiny infants in a hospital incu- 
bator involved too great an ex- 
pense, the resourceful pastor 
built a double-compartment 
box, lined it with soft cushions 
and padding, and installed two 
heating elements consisting of 
rows of electric-light bulbs set 
into compartments at the ends 
of the box. When the lights are 
on, a constant temperature of 
eighty-five degrees is main- 
tained within the incubator, 
shown at the right with the 
twin girls and their mother, 
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Electric-light bulbs keep this twin crib at an even temperature 
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This sensitive machine “sees'’ and “feels’’ when motor rotors are off balance 


Photo Shows How Glass Breaks 


CRACKS travel through breaking glass at a velocity 
of nearly a mile a second, or more than 3,000 miles 
an hour, stop-motion photographs like the one at right 
have just revealed. The picture shows radial cracks 
growing outward in a piece of tempered glass, from 
a central point where a metal plunger has just struck 
it, while transverse cracks simultaneously converge 
toward the center. The plunger itself is seen as the 
black spot in the middle. Note that the pattern of 
cracks forms a virtually perfect circle, offering visual 
evidence that all the fractures grow at the same speed. 
Tests like these, conducted with the aid of high-speed 
photography at the Massachusetts Institute of Tech- 
nology, Cambridge, are expected to lead to stronger 
and safer glass. 
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Electric Brain Tests Motor Balance 


TO ELIMINATE noisy 
and destructive vibra- 
tion from the rotors of 
electric motors and 
dynamos, a testing ma- 
chine of new design 
both “sees” and “‘feels’”’ 
lack of balance, and 
prescribes the cure. 
Westinghouse engi- 
neers have applied the 
device successfully to 
rotors ranging in size 
from those of small 
household appliances to 
two-ton giants used in 
industry. In a vacuum 
cleaner, for example, 
vibration from an un- 
balanced rotor racing 
at 10,000 revolutions a 
minute may produce 
objectionable noise. To 
correct this, the rotor 
is spun in the testing 
machine, where mag- 
nets and an electric 
circuit register vibra- 
tions that are of as 
short length as only 
2/100,000 inches. An 
automatic analyzer or 
‘brain’ then shows 
how much corrective 
weight to apply, and 
where. Meanwhile, a 
flickering light—in ef- 
fect, a stroboscope 
makes the rotor appear 
to stand still so that an 
observer can watch its 
performance. 





Spreading cracks in a piece of breaking 
glass, caught by the high-speed camera 
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Rare Philippine Animals 
Cross Country by Air 


AID to be the only specimens of their 

kind ever imported into this country, 
two monkeylike tarsiers recently ar- 
rived at Yale University, New Haven, 
Conn., after a journey from Surigao, Phil- 
ippine Islands. Intended for use in re- 
search, they crossed the continent by air. 



























Tree Is Carved into Statue 


ROM a historic elm tree, planted by Hessian 
prisoners at South Windsor, Conn., during 
the American Revolution, sculptor Lawrence T. 
Stevens is carving a huge statue for exhibition 
at the New York World’s Fair. When work is 
completed, the tree statue will be felled. These are tarsiers imported from the Philippines 


Air Drives Ball in Table-Top Golf Game 


QUEEZING the rubber bulb at- 

tached to a tiny golf club drives 
a miniature ball around a table-top 
golf course now on the market. The 
diminutive course is completely equip- 
ped with fairways, 
greens, bunkers, traps, 
and other features. 
When the golf -club 
bulb is pressed, air 
streams out of a tiny 
hole in the head to 
blow the ball forward. 





Air from a rubber 
bulb attached to 
the handle of the 
tiny club drives 
a miniature ball 
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Cyclists Park Wheels 
in Sidewalk Slots 


CYCLISTS of Amsterdam, Holland, 
park their bikes conveniently and 
safely in special sidewalk recep- 
tacles, like the one seen in the illus- 
tration at the left. Diagonal slots in 
the curbiug hold the machines up- 
right and out of the way of traffic. 
Common use of bicycles makes such 
an arrangement desirable. 


Watch for Sportsmen 
Is Worn on the Belt 




































WORN where it is jarred least, a 
new “belt watch” is declared a prac- 
tical innovation for sportsmen and 
others in active pursuits. A spring 
clip holds it firmly in place, and a 
flip of the finger tilts it up to read 
the time, as shown below. 











A Dutch business man parking his wheel before making a call 


Instrument Gives Test 
for Night Blindness 


WHEN you step from a sunlit street into a 
movie theater, your eyes need a few minutes’ time 
to adapt themselves to the darkness. One person 
in ten takes an abnormally long time. He suffers 
from “night blindness,” 
usually without knowing 
it, and may be a menace 
if he drives a car after 
dark. To detect such 
cases, a new test instru- 
ment shows how long it 
takes a subject to tell 
the direction of a faint- 
ly illuminated arrow, 
after gazing into a 
bright light. Since lack 
of vitamin A has been 
found to cause night 
blindness, asimple change 
of diet often brings about 
a cure. 
















After gazing at a bright light, as above, 
subject tries to see faint arrow at right 
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Herman Sigg aloft in his glider. This remarkable photograph 
was made by a self-timing camera attached to a wing, as at left 











Glider Fan 
Snaps Self 
in Flight 


BY MOUNTING an ordi- 
nary camera on an outrig- 
ger at the end of a wing, a 
Swiss glider enthusiast, Herman Sigg, takes minutes. By the time the shutter clicks, he is 
pictures of himself and his craft in flight. in the air, and the result is a photograph like 
Before taking off, he sets the shutter at snap-__ the striking shot reproduced above. The pic- 
shot speed, and attaches the shutter release ture shows Sigg soaring high above the coun- 
to a self-timer—a standard photographic ac-_ tryside, with converging roads appearing as 
cessory for making an automatic exposure’ white lines visible in 
after a predetermined number of seconds or’ the foreground. 





















: Contents of drawer loosen 
Whipper Quadruples Cream Up Vhenit is opened, ond 
THREE to four pints of whipped cream are _ tighten when it is closed 
produced from a single pint of fresh cream, 
with a machine recently marketed in Ger- 
many. Operated by compressed air, the de- 
vice impregnates the cream with air bubbles. 


Self-Adjusting File 
Speeds Office Work 


PULL open the drawer of a new filing cab- 
inet, and the contents automatically loosen 
to facilitate insertions or withdrawals, falling 
backward at the best angle for easy reading. 
Close the drawer again, and the contents rise 
once more to a vertical position, as a sliding 
partition moves for- 
ward from the back of 
the drawer to take up 
the slack. Self-adjust- 
ing to suit any quantity 
of material in a drawer, 
the improved cabinet, 
pictured in the _ illus- 
tration at the right, 
eliminates the incon- 
venience of crammed or 
sagging files, and speeds 
up clerical work. 






Rear view of drawer, at left, shows 
how the sliding partition operates 
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Jointed Golf Club Teaches Correct Swing 


TO CORRECT the faults of 
novices at golf, a Boston, 
Mass., professional has 
devised a club with a 
spring-hinged joint near 
the grip. If the user swings 
it correctly, it behaves as 
any golf club should, but 
a false move throws it out 
of joint, as illustrated in 
the close-up view below, 
completely spoiling the 
stroke and making it nec- 
essary to repeat the play. 
In trying to avoid this, the 
learner is forced to adopt 
the proper stroke. 


“ pores 
PJ 
~~ — 
ts 
Golfer practicing with the jointed club. erties 
lf he deesn't execute the swing properly, 
the club bends as illustrated at the right 


Clipper Sucks Up Hair 


HAIR doesn’t go on the floor when it is 
clipped with the new electric appliance il- 
lustrated at the left. Instead, it’s in the bag. 
A resourceful inventor combined a vacuum- 
cleaner attachment with the clipper to pro- 
duce this tidy result. 


Illuminated Memo Pad 


REMOVING the pencil of a new memo pad, 
as shown below, automatically turns on an 
electric lamp that illuminates the _ sheet. 
Handy on a night table or near a telephone, 
the device uses a standard, easily replaceable 
battery. 


Hair is “in the bag” when cut with this vacuum clipper 
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Mammoth plug-in-coil unit being rolled into position in the short-wave station at Daventry, England 


Big Plug-In Coils Used 
by Short-Wave Station 


JUST as you substitute one tuning coil for 
another in your homemade short-wave re- 
ceiver, the British Broadcasting Corporation’s 
short-wave station at Daventry, England, in- 
terchanges the world’s biggest plug-in-coil 
units. So large that they must roll upon 
tracks, they enable the station to operate 
upon any of four wave lengths. To shift to a 
different wave band, the unit in use is trun- 
dled away and another takes its place. 


Mirror Gives Worm’‘s-Eye 
View of Car Chassis 


WITH the aid of a new mirror on a tele- 
scoping handle, a car owner can look on in 
comfort while a garage mechanic crawls be- 
neath the machine and points out the con- 
dition of parts that need repairing or replac- 
ing. The device also comes in handy for 
inspecting fittings behind the instrument 
panel, and at other places in a car that are 
difficult of access. The illustration shows the 
new aid with its handle extended for use. 
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Are you posted on the language of science and mechanics? Try to pick out the correct statement 
in each of the paragraphs below. Note your choices and compare them with the list on page 244 





] If you want to run a toy electric train on 
house current, you will need a transformer 

or reducer to decrease the (a) voltage (b/) 

amperage (c) polarity (d) electrolysis. 


2 Some snakes lay eggs, while others are 
(a) ambidextrous (b) ephemeral (c) 
viviparous (d) orthopedic (e) bivalent. 


3 A ring-shaped island of coral is called (a) 
a tundra (b) a fiord (c) an atoll (d) a 
steppe (e) a pampa (f) an oasis. 


A The focusing screen of a camera is made 
of (a) wire netting /b) yellow-tinted gela- 
tin (c) metalized cloth (d) ground glass. 


5 Radio reception is markedly affected by 
(a) sun spots (b) rainbows (c) meteoric 
showers (d) ether drift. 


The calendar that we now use is called 
the (a) Gothic (b) Mayan (c) Gregorian 
(d) Confucian. 


7 Thoroughly mix alcohol and water, and 
you will have (a) an emulsion (b) a solu- 
tion (c) a suspension (d) a conglomerate. 


8 The Hudson type is a kind of (a) arch 
bridge (b) pneumonia (c) locomotive (d) 
machine gun (e) Anglo-Saxon. 


9 An electrical connection to an object like 

a water pipe or automobile frame is called 
a (a) shunt (b) ground (c) guy wire (d) 
power take-off. 


10 To invoke rain, the Hopi Indians per- 
form their celebrated (a) war dance (b) 
tap dance (c) snake dance (d) square dance 
(e) fan dance. 


] ] What depends upon the number of 
threads to the inch is called a screw’s 
(a) yaw (b) rake (c) pitch (d) caliber. 


12 Acidity of a solution may be measured 
by (a) titration (b) sublimation (c) 
acidosis (d) necromancy. 


13 A widely used style of raised printing 
for the blind is known as (a) Gregg (b) 
Braille (c) Spencerian (d) Caslon bold. 


14 F'/6.3”" might be the rating for (a) the 
ike Mn of a star (b) the size of a 
twist drill (c) the speed of a camera lens. 


15 The odd behavior of a gyroscope in tip- 

ping fore-and-aft, when its mounting is 
tilted sideward, is called (a) precession (b) 
progression (c) recession (d) secession. 


16 The way was paved for important 
chemical discoveries by arranging all 
the known chemical elements according to (a) 
Bode’s law (b) Mendelejeff’s periodic sys- 
tem (c) Robert’s Rules of Order. 


17 A spectroscopic binary is (a) a pair of 
colors like blue and yellow (b) a double 
star (c) a binocular spectroscope. 


18 Molten rock within the earth goes by 
the name of (a) gangue (b) magma (c) 
spelter (d) grout (e) sludge. 


19 Theodolites are (a) stony meteorites (b) 
students of theology (c) instruments 
such as surveyors use for measuring angles. 


20 A numismatist is interested in things 
like (a) card tricks (b) the new Jeffer- 
son nickel (c) tide tables (d) the population 
of Guatemala. 





Now It’s YOUR Turn— 


WowLp you like to make money by sub- 
mitting interesting, entertaining questions 
for this page? We will pay $1 for each 
one accepted for use. No entries will be 
returned. Address the Question Bee Edi- 
tor, POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York City. 
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GUS MAGER 


GIANT KANGAROOS 
REACH A HEIGHT OF 
SEVEN TO EIGHT 
FEET, BUT THEIR 
BABIES ARE 
LESS THAN AN 
INCH LONG 
AT BIRTH 














TALK ABOUT CommuNismM/ ANIS, BIRDS OF 
TROPICAL AND SEMITROPICAL AMERICA, NOT 
ONLY SHARE THE WORK OF BUILDING AND KEEPING 
A COMMON NEST, BUT EVEN WORK IN SHIFTS 

TO HATCH THE ACCUMULATED EGGS / 








RABBITS NEVER CLOSE THEIR 
EYES / BUT FOR THIS EVERLASTING. « 
WAKEFULNESS, THE TIM 


1D AND <— 
DEFENSELESS CREATURES 
COULD NOT SURVIVE / 


IN SPITE OF HIS 
SINISTER-LOOKING 
BRIDGEWORK, 

THE PALLARA 




































FISH, 

BUT Tee 
INNOCENT- 
APPEARING 
CARIBE, 


THE SAME 
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'S A HARMLESS 


WHICH INHABITS 


South AMERICAN 
WATERS , OFTEN 
ATTACKS MEN 
AND ANIMALS 





BECAUSE ITS STING IS BARBED, THE HONEYBEE. CAN 
ONLY STING ONCE, LOSING ITS STING AND ITS LIFES 


BUT THE STINGS OF THE HORNET, WASP, 
AND BUMBLEBEE ARE SMOOTH LIKE NEEDLES, 
SO THAT THEY CAN BE USED 
OVER AND OVER AGAIN / 











DRONE 


DRONE BEES 
HAVE | 
13,000. 4¥ES, 
WHILE WORKERS 
HAVE ONLY 
6,000/ 
THERE AIN'T 
NO vusTICe/ 


” 


fe 
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SIPHON HOLDS ICE CUBES 


Ready-iced carbonated water for bev- 
erages is made possible by the new 
soda siphon illustrated at the right, 
which has an opening large enough to 
admit even the largest of ice cubes 


NONSKID RUG POWDER. Rugs are 
held in place by a new powder which 
is sprinkled on their under surfaces. 
Large rugs are treated only at edges 





Couvenituues 


LUMINOUS BEVERAGE FOUNTAIN. For serv- 


Shing beverages at parties, the chromium-plated 


buntain at the left has a motor-operated pump. 
olored lights produce a novel luminous effect 


> 


* 


- 


EAS 


~ 
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KILLS BACTERIA 


A chemical preparation 
placed in a special re- 
cess in a new vacuum 
cleaner kills bacteria 
in the dust picked up 

















WALL NUTCRACKER. When a nut is placed 
between the self-adjusting jaws of this novel 
kitchen accessory, pressure on the lever re- 








moves the shell without crushing the kernel 
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TRANSPARENT APRON 
With the apron shown 
at the right, it is 
not necessary to hide 
a pretty dress while 
preparing and serving 
party food and drinks 


TABLE BROILER 
Broiling, frying, and 
baking can all be done 
on the dinner table in 
this electric cooking 
unit. The heating ele- 
ment can be put above 
or below the combina- 
tion plate and griddle 


PROTECTOR FOR TABLE 
Slipped over a table edge, as 
shown at the left, a U-shaped 
rubber guard prevents marring 
by the clamps of kitchen tools 


CHAIRS BECOME BEDS 
Serving in the daytime as a 
pair of lounge chairs with 
a built-in table and lomp, 
this handy unit makes up at 
night into comfortable twin 
beds, as illustrated below 
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Gus drove the car into the shop, raised the hood, and went 
to work in his methodical and deceivingly leisurely fashion 


T WAS a late-winter evening during one of 
those warm spells that give a false hope of 
an early spring—one of those evenings 
when you like to talk about fishing, auto- 

mobile trips, and summer vacations. So the 
little group of Gus Wilson’s friends and cus- 
tomers who like to congregate in the Model 
Garage were just “discussing’’—going from 
one thing to another. By ten o’clock, they 
had worked around to the subject of the 
squeaks, squeals, knocks, and other noises 
which are the occasional by-products of driv- 
ing an automobile. 

Henry Miller, who is strictly a Sunday 
driver, was holding the floor with a detailed 
and vivid description of the various weird 
sounds which had been produced by his car 
in the course of a trip up to New Haven to 
visit his wife’s family, a description that 
failed to astonish his hearers, who always are 
wondering how Henry’s bus holds together at 
all under the punishment that Mrs. Miller 
gives it. Gus Wilson only half listened while 
he went ahead methodically with his chore of 
retinning a half-dozen soldering irons of 
various sizes and shapes. The ailments of 
the Miller car, and their many harrowing 
symptoms, are old stuff to Gus, who hears 
much more than he wants to about them from 
the talkative Mrs. Miller. 

As Miller’s narrative ended, brakes squealed 
shrilly outside the shop, and a few moments 
later a small, worried-looking man came in. 
Looking from one to another of the group of 
talkers, he asked mildly: “Boss in?” 

Grinning, Gus Wilson glanced at his part- 
ner, Joe Clark, and then turned back to the 
visitor. “I’m one of them,” he admitted. ‘“‘The 





156 


By MARTIN BUNN 


one who does all the real work!” 

The little man smiled nervously 
and backed away a couple of steps. 
“TI’d like to speak to you,” he said. 

Gus went to the door with him, 
and glancing out saw an ancient and battered 
sedan. ‘‘What’s the trouble?” he asked. 

“I came from Pittsburgh today,” the little 
man told him. ‘Got the wife and two young 
kids in the back seat. Going on to Boston 
tonight—I’ve got to get there quick because 
there’s a job waiting for me there, and I do 
need a job. 

“Well, when I got near Philadelphia this 
afternoon, I began to hear noises in the old 
bus. That wasn’t anything new, of course— 
she’s got over eighty thousand on her, and 
she always did rattle. But this was the kind 
of a noise that makes a fellow nervous—a 
sort of a low, heavy knock whenever we 
pulled up a steep hill. 

“I got worried, so I went into a garage and 
told the mechanic about it. He put on the 
emergency brake, and then raced the motor 
and let in the clutch until she stalled. Then 
he said all the main bearings were gone. 
Wanted twenty dollars to replace them, and 
said it would take two days. That meant 
staying over in Phillie, of course, and I just 
didn’t have the money to do it. 

“I didn’t know what to do. While I was 
thinking about it, I got to talking to a man 
who said he knew all about cars. He looked 
mine over and said the mechanic was right 
—main bearings were gone. But he said that 
if I filled her up with extra-heavy oil, and 
didn’t drive over twenty, maybe I’d make it. 
So I took the chance. 

“She knocked plenty at twenty, whenever 
we hit a hill. A little way out of Phillie, while 
we were going up a steep grade in a lot of 
traffic, a motor-cycle cop come along and 
started giving me the devil for jamming 
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everything up. I couldn’t afford to have any 
trouble with him, so I had to step on her. 
Funny thing—she didn’t knock nearly as bad 
at thirty-five as she did at twenty, and when 
I got her up to forty she didn’t knock at all 
hardly—even on the hills. 

“So we came along pretty good, and got 
through New York City without having any 
trouble. But I had to slow down coming up 
a hill down the road a piece, and she ham- 
mered so hard I thought the motor was com- 
ing apart. So, when I saw your sign, I 
thought Id better stop in and see if anyone 
in here would tell me what I oughta do. I 
can’t pay for any big repair job, so if the old 
bus ain’t going to make it to Boston the way 
she is, I guess I’ll have to sell her for junk, 
and me and the family’ll have to go on by 
bus. I got to be there tomorrow morning, 
sure.” 

Joe Clark sometimes accuses his partner 
of being a soft touch for anyone with a hard- 
luck tale. But Gus Wilson has been around 
—he knows as much about people as he does 
about cars, and he doesn’t make many mis- 
takes about either. Now, the little man’s 
anxious, worried face, and the tired woman 
and children on the back seat of the worn- 











A small worried-looking man came in. "Boss here?" 
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Clark and then turned back to his visitor. "I'm one of them," he admitted. "The one who does all the work." 




























out old sedan, told him all he needed to know. 

“Sure,” he said. “I’ll be glad to take a look. 
I’ve traveled myself without much in my 
pocket to do it on. It might be that I could 
figure out some way of keeping you rolling 
that won’t cost you anything much.” 

He drove the car into the shop, raised its 
hood, and went to work in his methodical and 
deceivingly leisurely fashion. Leaving the 
engine running, he pressed the clutch pedal 
down with his hand. “Sometimes you can 
feel a really bad bearing knock that way,” he 
explained. He speeded up the engine sudden- 
ly, and listened to it for several seconds. “Yes, 
there’s a knock, all right—but I doubt very 
much if it’s a bearing knock,” he said. “A 
loose bearing makes a noise like a heavy 
block of wood falling some distance and 
striking the ground—a dull sort of thud. The 
knock in your engine—if that is where it is 
—is low and heavy, as you said, but I’m 
pretty certain that it isn’t caused by a bad 
bearing, even if it did sound enough like it 
to fool that repairman down in Philadelphia. 
Well, now let’s see. I guess using a sounding 
rod will be the quickest way of locating the 
trouble.”’ 

He went over to his workbench, and came 


he asked mildly. Grinning, Gus Wilson glanced at Joe 
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back with a _ two-foot-long 
steel rod. Placing his thumb 
over its upper end, and his 
ear against his thumb, he be- 
gan holding the lower end of 
the rod against various parts 
of the engine and running 
gear, listening intently. 

“Here we are,” he said aft- 
er a couple of minutes. “It’s 
in the generator.’”’ He leaned 
over and examined the gen- 
erator, and then laughed 
reassuringly. ‘‘See what’s 
wrong?” he asked the little 
man. “Your generator is 
mounted on a pivoted brack- 
et, so that the fan-belt ten- 
sion can be adjusted. All 
that’s the matter is that it’s 
worked loose, and knocks 
against the engine block— 
mostly when the engine shakes 
on a low-speed, uphill pull. 
I'll just tighten up that nut 
—and you can get on your 
way!” 

“Thanks—thanks, Mister,” 
the little man said in a re- 
lieved voice. “But how about 
your time—how much do I 
owe you?” 

“You don’t owe me any- 
thing,” Gus assured him. “I’ve got to be care- 
ful about this new-fangled hours-of-labor 
law. I worked eight hours today, and I'd be 
breaking the law if I worked any more this 
evening. I don’t want to get Secretary Per- 
kins after me, so anything that I do after 
regular hours is just for the fun of it 
Oh, that’s all right—that’s all right! 
luck to you on the new job!” 

After the old sedan had clattered off up the 
road, Gus rejoined his fellow members of the 
Model Garage Debating Society. “What was 
the trouble with that fellow’s car?” they 
wanted to know. Gus told them. ‘Another 
example of believing too many of the things 
you hear,” he finished. 

“I’m always hearing mysterious noises in 
my car, especially when I have to drive alone 
at night,’ young Jack Simpson remarked. 
“And usually they don’t mean anything much, 
when I get Gus to track them down for me. 
One night, one of those funny noises almost 
drove me nuts. It sounded as if a tin pie pan 
on a string was banging along the road under 
the car, and it wasn’t anything more impor- 
tant than that little metal plate over the stor- 
age battery having worked loose. And 
another night I heard a terrible thumping 
noise whenever the car went over a bump. I 
was dead sure I had a cracked universal— 
but it was just a piece of stone that had got 


Good 
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Even a car can have too 
much of a good thing. 
Overloading a differen- 
tial with lubricant doesn't 
do any good, and it can 
do a mess of harm. Nine 
times out of ten, it's 
forced through the rear 


axle onto the brakes, and 


it spoils the linings. 


itself jammed between the 
universal casing and the frame 
of the car.” 

Ed Zacharias, the weather- 
beaten old R.F.D. carrier, 
bore down hard on his cud of 
eating tobacco and then looped 
a perfect ringer into the 
waste box under the work- 
bench. “Shucks!” he _ said. 
“That wasn’t nothing! Why, 
one day I was driving along 
in my old car, way out in the 
country, when all of a sudden 
there was a shrill, yowlin’ 
noise that sounded like a tom- 
cat cussin’ you when you’ve 
stepped on his tail. Soon as I 
threw out the clutch, the 
yowlin’ stopped. ‘Dry clutch 
bearin’, by jingo!’ I says to 
myself, so I nursed the old 
gal along until I come to a 
garage, and then I had the 
clutch greased. After that I 
drove a couple of miles with- 
out any trouble—and then 
that yowlin’ started in again. 
So I stopped at another gar- 
age, and the feller there said 
that my clutch was slippin’. 
He worked on it for a half an 
hour, and said it was O. K. 
I drove off—and then pretty soon the same 
blamed thing happens again. So I come over 
here to Gus. He listens a minute, and says: 
‘Slipping clutch, my eyebrow!’ And what do 
you think was wrong? Nothin’ but my fan 
belt so loose that it was slipping part of the 
time, and the metal of the motor was carryin’ 
the sound around so it sounded like it was in 
the clutch!” 

“T suppose you have a lot of people coming 
in here with stories about hearing queer 
noises in their cars, don’t you, Gus?” George 
Knowles asked. 

“Sure do,’’ Gus assented. ‘And sometimes 
the queer noises they hear are the result of 
queerer goings-on in their cars. A couple of 
months ago, a man came in with a bad knock 
in his engine. After quite a while I located 
the cause of his grief—some one had been 
careless enough to drop a lock washer into 
his carburetor!” 

“But some of the noises that a car makes 
are sure-fire symptoms that something is 
wrong, aren’t they, Gus?’’ Knowles asked. 

“No engine noise,’’ Gus replied, “is abso- 
lute proof of a particular trouble— it’s just a 
clew. When you go hunting for the trouble, 
the first thing to make certain of is that the 
noise really is being made by an engine part. 
No one ever did his car any good by doing 
the wrong repair job on it!” 
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Fig. |. Even the 
plainest type of 
house can be im- 
proved by adding 
trees and shrub- 
bery made of bits 
of sponge rubber 
























NEW WAYS TO BEAUTIFY 


Bird Houses 


NY ordinary bird house, no matter how 
homely in design, may be transformed 
into a thing of beauty by landscaping 
it with fragments torn from green and 

brown rubber sponges as in Fig. 1. The floor is extended 
to project 42” or more on all four sides, and the bits 
of sponge are fastened on it by slender box nails driven 
through each in several directions. The nails are driven 
into the wood only far enough so the heads will be 
concealed; they then serve as shafts to support the 
sponges. Thin, dark-colored wood is used for the 

















Fig. 2. This quaint 
little bluebird house 
suggests a fairy tale 


Fig. 3 (right). Twelve- 
room house for martins 
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Plans for the 
martin house of 
Fig. 3 and, at the 
right, a perspec- 
tive of the rear 
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Patterns for the scroll- 
sawed brackets, urns, and 
shrubs used as ornaments 


imitation doors and windows of the house. 

Painted in brown and reddish tones, the 
bluebird house illustrated in Fig. 2 seems a 
natural part of a garden or woodland setting. 
It is constructed of 1%,” wood, with heavier 
blocks of wood for the base. One side of the 
roof is hinged so that old nest may be re- 
moved. The house may be placed 6’ or 7’ from 
the ground on a slender post under a tree. 

Don’t forget that a painted bird house 
should be set out long before you expect the 
birds to use it so that it will become weath- 4] 
ered. Purple martins, however, seem to have a a a 











no objection to painted houses and will glad- bieehtl tous Masheated 
ly accept the colorful Spanish residence shown in Fig. 2. The doors and 
in Fig. 3. Use 1” white pine (its dressed windows are merely painted 


thickness, of course, will be less—usually %” 
or %”) for the walls and 14” stock for the 
partitions and roof. Triangular openings in —_——— 6°» 














the gables and holes bored under the perches 4 
provide ventilation. Cleats that may be 3 | 
easily removed at cleaning time are tacked += 
as thresholds just inside the door openings [i}-(QOQ)\:* i 
to protect the nests. - eS=n | | 

The martin house should be supported firm- rs Ai | ; 





HAZEL F. SHOWALTER SKETCHES FIVE DESIGNS 
THAT ARE ATTRACTIVE YET SIMPLE TO BUILD 
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Tree and Bushes 
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Fig. 4. Wren house decorated with flat tree forms and bushes sawed 
from |/2" wood. The house may be cut from a board as shown at left 


ly on a substantial platform at the top of a 
pole 15’ or 20’ high. A good way to arrange 
for lowering the house for its annual clean- 
ing is to set two short posts in the ground, 
preferably with concrete, and fasten the long 
post between them with two bolts. When one 
bolt is removed, the long post will tip, lower- 
ing the house to the ground. 

Another method of decorating a small wren 
house is to cut flat tree forms and bushes 
from 1%” white pine and fasten them as in 
Fig. 4. The house is left unfinished, but the 
tree and bushes are given a coat of green 
paint. 

Wrens enjoy a two-room house like that 
in Fig. 5, with a tight partition in the mid- 
dle and an opening at each end. The awk- 
ward shape of the two-room bird house is 
overcome by letting the floor extend 1” along 
each long side. A little fence is then added. 




















Fig.5. Atwo-room house may be improved by letting 
the floor extend front and back and adding a fence 


Shadow Lines Used in Testing 





Using an electric light to find imperfections 
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Curves of Ship-Model Hull 


IN SHAPING the hull of a ship model, 2 
smooth curve from stem to stern can be ob- 
tained more easily if tests are made by 
holding the hull on its side beneath an elec- 
tric light in such a way that the edge of the 
shadow may be observed. If the shadow 
shows an uneven curve or there is any ir- 
regularity, the hull requires additional shap- 
ing. By rolling it slightly, the hull may be 
tested from bulwarks to keel. Then, to insure 
both sides being alike, hold the hull keel up, 
with one end pointing directly towards the 
light, and slowly tilt the model up and 
down. The shadows will show if both con- 
tours are alike.—-CURTIS WARD. 
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Miniature Seal Lying on Back 
Forms Eskimo Trinket Box 


HIS unique trinket box, copied from an Eskimo 

original, is carved to represent a seal lying on its 
back. Band-saw the body, glue on the bottom, and 
shape on a sanding disk. Rough out the top, leaving 
square stock at the edges for carving the flippers. In- 
cise the border line with a veining tool. To carve the 
head, first jig-saw the top outline, brad the waste pieces 
back in place, and cut the profile. Glue the top to the box. 

Cut off the lid on the circular saw, and flange it with 
a thin strip of wood glued around the inside and wedged 
temporarily with small blocks. After painting, drive 
4” pegs made from a knitting needle into eye holes 
and 4%” pegs into the box, filing them down to a projec- 
tion of about 1/32”. Line the box with leather. Paint 
the box as indicated. Garishness is prevented by a coat 
of brown glaze wiped to show high lights.—E. M. LOVE, 
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PULL-CHAIN SOCKETS [ELECTRICAL] 


| 
| 
IN REPLACING a defective pull-chain socket, it is im- | 
portant to connect the wires correctly. Most modern 
systems are polarized so the fixtures are grounded | 
through their connection with the outlet box and the | 
metal armor of the BX cable. One of the fixture wires | 
is usually plain, and the other has tracer marks. The 
latter should be the grounded wire. Connect it to the | 
silver-colored socket screw, and the plain wire to the | 
brass one. If in doubt, test the wires with a test lamp. | 
The wire giving no light to the metal of the fixture is 
the grounded wire. In a body-type fixture such as 
* shown, drop the bottom part down to obtain some | 
slack wire. Be sure to shut off the current before | 
attempting any repairs. l 
| 
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SIMPLIFIED V-BOTTOM 


ModelYacht 


FOR RACING IN THE 


‘50-800’Class 


MONG model yachts, the Marblehead 
A class is one of the most popular. These 
boats are 50” long and carry 8:00 
square inches of sail. They usually take con- 
siderable time to build, but the writer has 
designed a V-bottom model that conforms to 
all regulations yet is much easier to construct 
than the hollowed-out, round-bottom type. 
The hull is assembled in a novel manner simi- 
lar to the 29” V-bottom sloop previously de- 
scribed (see P.S.M., May ’38, p. 74)—a dis- 
tinct advantage for the inexperienced model 
builder. 

To build this yacht first obtain a work 
board %” by 10” by 52%”. Draw a center 
line and mark off perpendicular lines 2” from 
each end and 25%” from the left end as shown 
below, labeling the points as indicated. 

Glue two pieces of %” white pine face to 
face for keel sections 4B and 4C and cut to 
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Attaching the side plank at 
‘the bow. To give a natural 


sheer curve, a '/>” thick piece 
of wood is placed across the 
board under the wedge block 




















shape. Build up strips of wood 114” wide and 
%” high for section 4A, using waterproof 
glue. (This is done to prevent the keel from 
warping.) Taper 4A so that it has the same 
shape at the bottom as the top of the lead 
keel. Towards the stern, the piece tapers to a 
thickness of %” and is about 4” thick at the 
edge of the circular part. Sections of the keel 
at various points are given to aid you in shap- 
ing it. Drill a screw hole in 4C at F; then 
fasten the keel parts together with screws 
and glue. 

Cut stern block 3 from: %” white pine; 
mold block 1 and wedge block 2 from 14” pine. 

Join mold block and wedge block with two 
screws so keel notches are aligned, and set 
keel into the notches. Place on work board 
so bow end of keel is at A and stern side of 
mold block at line BC. Apply glue to keel at 
A and F, to mold block at BC, and to stern 
block at DE; then allow to set overnight. 

Before cutting side planks 5 and 6, make 
cardboard templates to determine the exact 
shape. Then cut the planks, clamping them 
together to make certain they are alike. Se- 
cure plank 5 at D with two %” No. 6 screws, 
bend around wedge block, and fasten to stem 
part of keel with two similar screws, one near 
deck and the other near chine. A 
1%” thick strip may be laid on the 


work board alongside the mold By 


BERNARD 
FISCHLER 


block to give the necessary sheer 
curve. At A saw off plank 5 ina 
plane with opposite side of keel. 
Next fasten plank 6 in place. File 


edges of 5 and 6 to make a tight 


GARBOARD STRIF 





PLA 
+ * MOLD BLOCK + 1 
THPIC (NOT PART OF BOAT) 














joint before fastening together at bow with 5%” 
No. 4 screws. Be careful to drill the correct 
size holes before inserting screws, or planks 
may split. Fasten stern block to keel at F 
with a long screw as indicated, and attach 
planks to wedge block with glue and screws. 

Now remove frame from work board by 
taking out screws holding wedge block to 
mold block and sawing away the glued stem 
piece at A and stern block at DE with a thin 
hack-saw blade. The mold block is discarded 
—it is not a part of the finished model. 

Drill a 4%” hole for the rudder stock vertical 
to the deck as indicated, and a 3/16” hole to a 
depth of 3/16” on inside of keel for the tube. 
Fit deck beam into notches in stem piece, 
wedge block, and stern block, and fasten with 
screws. Drill a 3/16” hole in deck beam in 
line with hole on inside of keel. Fit rudder- 
stock tube into place. 

Cut the transverse beams, chine beams, and 
uprights from 4,” white pine. Their location 
is shown by dotted lines in the drawing of the 
wedge block and in the plan view of top. Glue 
them into place and fasten beams to side 
planks by driving toothpicks from the out- 
side. The uprights are attached to the keel 
by means of small brass angles. Before drill- 
ing holes through deck beam and 
transverse beams for screws, be 
sure that outside edges of side 
planks are equidistant from center 
line of deck beam. 

Apply plastic composition wood 
around the rudder-stock tube where 
it is set into the keel to insure 
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LIST OF MATERIALS 


For Dimensions Material 

Work board 

and keel + ”x10”"x8’ White pine 
Side planks 4% ”x9"x52” White pine or ma- 

hogany 

Mold blocks ; 

and beams 4 ”x12”x3’ White pine 
Deck 3 /32"x10"x50" Waterproof birch 


plywood 
Bottom planks 3 /32”x12"x50" Waterproof birch 
plywood 
Garboard 
strips 4 ”"x%”x4’ White pine 
Deck beam "x%% “x4’ Mahogany 
Jib boom and 


bumper 16” round x3’ Dowel 


Mast ,” round x6’ Spruce 

Boom ;”" round x19” Spruce 

Mast step 4 *x2”"x3%” Oak 

\%” brass wire rod for rudder stock, 6” long 
3/16” copper tubing for rudder-stock tube, 4” long 


20-gauge galvanized iron or brass for rudder, 
, as 

Brass plate for rudder skeg, 1/16” x 4" x 2” 

4.” galvanized-iron bolt and nut to hold lead 
keel, 7” long 

2 yd. balloon cloth 36” wide 

2 doz. 4” brass screw eyes 

Flathead brass screws: 2 doz. %” No. 3, 1 doz. 
%” No. 4, 1 doz. 4%” No. 6 

1 doz. toggles 

1 doz. rigging hooks 

6 brass angles, 1/16” thick x \%" wide x %” legs 

15 lb. lead 

3” strip of brass or 6” length of 1/10” German- 
silver wire to hold down bumper 

Commercial steering tiller 

3 doz. rings for sails, 3/16” 

Celluloid battens: 4 for mainsail, 4” long; 3 for 
jib, 2” long 

Small cans of shellac, waterproof varnish, paint, 
marine seam composition, flexible waterproof 
‘liquid cement, and metallic filler for underbody 
and keel. 








Above, deck plan showing posi- 
tion of deck beam, wedge block, 
and transverse beams. A card- 
board pattern should be made 
to determine the exact shape 
of the bottom planks, as below 





against any water leaking into the hull. 

Fasten the garboard strip to each side of 
keel with 14” No. 3 screws as indicated, after 
cutting off triangular projections on bottom 
of wedge block. Determine size of bottom 
planks by means of cardboard patterns; then 
cut the planks to shape. 

Wrap a piece of coarse sandpaper around 
a 6” wood block. Starting at bow, with one 
end of the block resting on the keel, the other 
end on a side plank, finish the edges parallel 
on an even curve from bow to stern. Apply a 
thin layer of seam composition to edges of one 
side and hold a plywood bottom plank in 
place at bow and stern temporarily with wire. 
Hold a 75-watt electric bulb inside hull to see 
where to drill holes for toothpicks used to at- 
tach bottom plank to side plank and keel. 
Use an automatic hand push drill with a No. 2 
drill and space holes 12” apart. 

Trim toothpicks to proper length and thick- 
ness, dip in shellac, wedge into holes, and 
hammer in place. Attach plank to center of 
keel at garboard strip first. Trim pegs flush 
and sandpaper the whole. Cut plank flush 
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with side of boat and 


rT off center along keel. 
n Fasten other plank in 
n same way, but lap it 
- over the first plank at 

keel and trim so that 
d edge will be at center 


of keel as shown. Re- 
move thin edge of over- 


‘ lap with a razor blade 
a and fill with seam com- 
e position. 

n To obtain the garboard 
. curve, take a _ round 
e wood rasp and file out 
a an arc of a 2” circle be- 
L. tween the two points 
: indicated on side view 


of keel. If you intend 
a to enter Marblehead 


d races, this must be done 
f carefully so that a 2” 
h disk will fit perfectly 
h into the curve, which is 


shown in front view of 
hull, and in sectional 
view X-X. Otherwise, 
your model will be dis- 
qualified. 

Drill hole for the bolt 
that holds lead keel in 
place. Make a wood 
pattern of lead keel and 
take to a foundry to be 
made or pour lead in a 
sand mold. The finished 
keel should weigh 13 Ib. 
Attach to wood keel as 
shown. The two screws 
which fit into the wood- 
en keel are to keep the 
lead from turning. 

Give one coat of paint 
to inside of hull. Apply 
seam compound to side 
planks, stern block, and 
around rudder-stock 
tube. Attach deck on 
top of deck beam and 
side planks, sandpaper 
it, and give several 
coats of outside varnish 
to deck; then paint hull any color desired. edge of jib. Be sure to allow for a 4” seam. 

The rest of the construction should offer no Variations can be made in the sails, but the 
difficulties if the drawings are followed. Cut total area should not be more than 800 square 
the rudder from 20-gauge galvanized iron, inches. There are four 4” celluloid battens on 
and solder the rudder stock to it. Attach the the mainsail and three 2” battens on the jib. 
brass plate for the rudder skeg with 1%” No. Install bumper, mast step, and mast; ar- 
3 screws. The author recommends using a _ range sails and rigging as indicated; and your 
commercial steering tiller, such as can be yacht is ready to show what it can do. You 
purchased at model supply stores, but you may find it necessary to move the mast from 











can devise your own if you wish. one hole to the other or to reverse the mast 
Cut the sail cloth so that weave is at right step in order to obtain the best results. 
angles to outer edge of mainsail and inner As an easy means of lifting the model out 
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of the water, attach a piece of chain to 
the center of deck with screws 23” and 
30” from bow. For carrying long dis- 
tances, an 8” leather strap affords a 
more comfortable grip. 

The writer has sailed his model with 
great success in numerous races at 
Central Park and Jamaica Bay, New 
York. If you have built your model 
carefully, it should perform as well, if 
not better. 

In addition to various rules mentioned 
in this article, the following regulations 
of the Model Yacht Racing Association 
of America must be kept in mind if the 
boat is to be entered in official races: 

Bumpers are not included in overall 
length measurement, but are limited to 
a %” overhang. Only a 4” variation is 
allowed in the 50” overall length of 
the model. 

The roach of the sails cannot exceed 
2”. No wire or other stiffening can be 
put in the head of sails. 

Movable keels, metal fin keels or 
others without hollow garboard, center 
boards, lee boards, bilge boards, bow- 
sprits, and overhanging rudders are 
prohibited. 


, 


SAIL PLAN 
OF MODEL 


The sailcloth 
should be cut so 
that the weave 
is at right an- 
gles to outer 
edge of the main- 
sail and inner 


edge of the jib 


4" BATTEN 





























Note how the side and back stays steady 
the mast. Toggles are used to tighten 
or slacken the lines when desired. A 
chain handle can be seen on the deck 
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TRIGGER 1S A STRAP 
HINGE WITH HANDLE 








Fa 


a £ 
a 
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PIVOTED 


Tf sTOP BLOCK 


As the trigger is pressed, the arm flies up and hits the 
stop block, which is pivoted to prevent damage to the arm 


CUTTING A TAPER 


| 
| 
| Taper turning can be accomplished on the lathe by setting over the tail- 
| stock. To determine the amount the tailstock must be shifted, take one- 
| half of the taper per foot times the length of the work in feet. Always 
consider the total length of the work or the distance between centers, 
instead of the length of the taper portion. If the taper extends the whole 
| length, the offset will be one-half the difference between the diameters 
| of the large and small ends. 

| 

| 

| 

| 

| 

| 


Several standards are used in shopwork. Their approximate tapers 
follow: Morse, 5s” per ft.; Brown & Sharpe, 14” per ft.; Jarno, 0.6” per 
ft.; Sellers, 34” per ft.; Reed, 0.6” per ft. For accurate measurements, 
always refer to a chart or handbook giving the exact figures. 
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A heavy rubber band cut from an 
old inner tube provides the power 
for this catapult. It is harmless 
provided soft snowballs are used 


NOWBALL battles are much more 

fun when the skirmishers are sup- 
ported by heavy artillery in the form of 
catapults. Scrap meterials are used 
for making the type illustrated, and a 
rubber band cut from an old inner tube 
provides the power. When the trigger 
is pulled, the arm flies up and hits the 
ejector block, whereupon the snowball 
in the tin can is hurled forward. The 
ejector block, it will be noted, is pivoted 
so that it swings down when struck in 
order that no damage will be done to 
the arm of the catapult. 


[CALCULATIONS | 






























































































































































































Ship's-Wheel Pipe Rack and Humidor 








RECESS . 
TO FIT JAR 





CuT OuT 
TO FIT JAR 




















ESIDES being a welcome addition 
to the pipe lover’s den, this ship’s- 
wheel pipe rack and humidor is a 
project to appeal to every lathe 

owner. First obtain the jar. A cold-cream jar 
414” in height and 312” in diameter is ideal. 

Mount an 8” square of 114” black walnut 
on the lathe faceplate and turn it down to 714”. 
Recess the center about %” to fit the bottom 
of the jar; then shape the rim and edge as 
shown. Sand and polish the work, and use 
the dividing head to locate the three holes 
into which the uprights are dowled. The base 
may then be removed from the faceplate and 
1,” holes bored 34” deep. 

The walnut for the wheel rim should be 34” 
thick and 712” square. When mounting it, a 
piece of waste wood \,” thick should be 
placed between the work and the faceplate. 
Be sure that the faceplate screws are not 
more than 11%” from the center. The stock 
is cut down to 7” in diameter, turned to 
shape and sanded. 

Mark the position of the six spokes as well 
as the six alternate positions for boring the 
pipe-stem holes through the wheel. With the 
parting tool, cut out the center to clear the 
largest diameter of the jar. Make the last 
thin cut by hand with a sharp-pointed knife. 

On the underside of the wheel, lay out the 
three holes into which the tops of the uprights 
will be dowled. Drill %” holes, 4” deep. 
Next make the 7” holes for the pipe stems, 
boring halfway through from opposite sides 
to avoid splintering. If an auger bit is used, 
drill a small hole the size of the lead screw 
first in order to prevent feeding too fast and 
splitting the wood. Now place the rim in 
the vise and bore 4,” holes 14” deep for the 
spokes. 
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An old cold-cream jar 
is used for the con- 
tainer. The cover and 
pipe rack are turned, 
preferably from walnut 





Turn the spokes 
from %” square 
maple stock 3” 
long and leave 4” 
doweled ends 14” long to fit into the rim. Also 
turn three uprights from stock 1” square 
and 5” long, leaving %” doweled ends 4” 
long at each end. While the length of these 
uprights is given, it is well to take the ac- 
tual measurements with the jar in placc. 

The lid is turned from %” stock. Use the 
single-screw faceplate and turn the underside 
first. Cut the lid large enough to cover the 
jar and allow about 4” overlap all around on 
the inside rim of the wheel. Rabbet around 
the edge to fit the inside diameter of the jar 
and turn out a recess about 2” in diameter 
and 14” deep in the center of the lid to receive 
a sponge-rubber humidifying disk. Reverse 
the work on the faceplate and complete the 
turning. The knob may be turned between 
centers and fastened with a flathead screw. 

Any desired finish may be applied, but it is 
advisable to sand, stain, and finish all parts 
while they are in the lathe.—LLOYD L. REISE. 


Improvised Shield for Eyes 


WHEN doing dusty work that may endanger 
the eyes, an improvised shield can be made 
from transparent cellulose tissue cut to cover 
both eyes and fastened to the face with a 
strip of adhesive tape. Of course, this cannot 
be used for heavy work—a pair of safety 
goggles is always a good investment for the 
amateur craftsman.—C. R. AVERY. 
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It should not take more than an evening's work to add these 
miniature gasoline tanks and pump house to a railroad layout 


Gasoline Storage Station 
FOR MODEL RAILWAY 


NE of the less common model-railway acces- 
sories is a miniature gasoline storage station. 
The tanks may be made of two or three layers of 
writing paper, glued up over a cylindrical form, 
with a conical top of the same material. A piece 
of gray cardboard is used for a concrete foundation. 
The galvanized-iron pump house is also made of 
writing paper or lightweight cardboard. The four 
sides are laid out as a single unit, then folded at 
the corners. Be sure and leave enough paper to 
form a flap for gluing. 
Two paper clips and 
a short piece of slight- 
ly larger wire are 
used for the stand- 
pipe. Since the model 
illustrated in the pho- 
tograph is built to 
“HO” scale, the arms 
of the standpipe are 
too small to have a 
flexible union and so : orict 
cannot be raised or 
lowered. Paper clips 
were straightened and 
used for pipe lines. 
The tanks and pump 
house are painted 
light gray and the 
seams then penciled 
on.—J. W. CLEMENT. 


MARCH, 1939 











STORAGE 
“a TANK 








STANDPIPE 
































2247, 
Posey 

































































mney 












}~— g'—_=4 }~~—— '—w 





GALVANIZED PUMP HOUSE 

5 10 15 20 FT. 
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The parts and how they are set 
up in relation to the track. All 
dimensions are in feet to make 
it easier to build to any scale 
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Elaborate equipment is 
not required. A clothes 
wringer can be readily 
converted into a press 





7 For years Arthur Paul Snader has 
printed etchings for many of the coun- 
try’s leading etchers. Among them are 
Albert Sterner, Roland Clark, and 
Marguerite Kirmse. He has also taught 
etching, one of his most famous pupils 
being the Grand Duchess Marie of Rus- 
sia. He is head of the Summer School 
of Print Making, Provincetown, Mass., 
and author of “Apsolite Etching—What 
It Is and How to Do It,” “How to Make 
Fine Prints,” and numerous articles. 











artistically inclined than making dry- 

point pictures on thin sheets of cellu- 
loid or other transparent cellulose material. 
These are then printed on paper just as if 
they had been made on copper. As wall pic- 
tures, they will grace any room in which 
they are hung; and as seasonal greeting 
cards, they have a distinctive and expensive 
appearance. They can also be printed on silk 
and used for making beautiful scarfs, hand- 
kerchiefs, bookmarks, and similar articles. 


Fs crafts have greater appeal for the 
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IT'S EASY TO DO 


Dry-Point Etching 


By ARTHUR PAUL SNADER 


















——IJ 


Prints may be made 
not only on paper 
as above, but also 
on cloth, such as 
the scarf at left, 
sor on handkerchiefs 


Best of all, the work is simple, inexpensive, 
and can be mastered by anyone. Even a 
knowledge of drawing is not essential. 
Equipment. A scriber obtainable at any 
hardware store for about 35 cents is needed. 
It consists of a pin vise with a point that 
can be reversed for carrying. You can also 
use a very small pin vise for holding phono- 
graph or sewing needles. The plates may be 
ordinary celluloid sheets such as are used in 
automobile curtains, but better results may 
be had with one of the cellulose-acetate ma- 
terials (0.020” thick) available at well- 
stocked art supply shops. A drawing board, 
small hone or sharpening stone, some thumb 
tacks, and a piece of white paper complete 
the equipment. Materials for making the 
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DRY POINT DRY POINT DRY POINT SIDE BURR 
WITH BURR BURR REMOVED WITH KNIFE FAILS QUICKLY 


Types of lines, greatly magnified. At 
right, correct way to hold the scriber 


prints will be given in a later 
article. 

The subject may be an en- 
larged snapshot, a _ clipping 
from a magazine, or, better still, a repro- 
duction of a good etching. Keep in mind that 
the final print will be a reverse of what 
you copy. 

Sharpening the dry-point needle. Lay the 
tool across the fingers of the left hand, point- 
ing outward past the thumb for 1” or more. 
Close the right hand over the left hand with 
the needle protruding between the first and 
second fingers. Allow the point of the needle 
to roll lightly upon the hone at a 
slight angle while moving the right 
hand up and down the fingers of 
the left hand as illustrated. Just a 
few turns from time to time will 
keep it sharp. 

To make the plate, place the sub- 
ject on the drawing board and up- 
on this lay a piece of plastic cut 
large enough for a 14%” margin all 
around the picture and 2” at the 
top for practice space. If the plas- 
tic has a tendency to curl, tack it 
down with the convex side up. 
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How scriber is rolled , : a 
across a small hone Yeducing the size of the more dis- 


to sharpen the point tant objects, but by making them 









Make some practice strokes before start- 
ing the picture. The tool must be held ab- 
solutely erect at all times. Strokes may be 
made in any direction. The greater the pres- 
sure, the greater the depth and width of the 
line and the blacker it will print. Types of 
lines are shown in one of the drawings. To 
obtain a softer, grayer line, remove the burr 
by pushing the thumb nail along the line as 
though it were a delicate chisel. 

A sharp-pointed knife (such as 
surgeons’ scalpels, small frisket 
knives, and the like) may also be 
used after one is proficient with 
the needle. With these tools, the 
lines are cut in, and the resultant 
burr is very smooth and clean. 
Parts done in this manner will be 
a little sharper or “colder” than 
work with a needle. 

Bear in mind that depth in a 
picture is obtained not alone by 
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lighter stroke. 


A ROLLER-DISK tool made as shown 
is an aid in preparing the seams of a 
new boat for caulking. It is provided 
with a stout hardwood handle ( tapered 
from 14” to %” near the disk) so 
that heavy pressure can be exerted as 
it is rolled along the seam, making a 
! uniform V-groove.—H.S. 





| Sandpaper Erases Ink 
in an Emergency 


INK erasers are not always at hand 
when needed, but an efficient one can 
be made in an emergency by gluing a 
piece of fine sandpaper around a small 
R. DeW. M. 


block of wood. 
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Glued around a small block of wood, a piece 
of fine sandpaper serves as an ink eraser 


Marking Ship-Model Deck 


LINES to imitate the deck planks on 
the hull of a small ship model may be 
marked by using a bolt of such a size 
that the threads are the right distance 
apart to form a multiple scriber. Draw 
the bolt slowly and firmly along the 
deck, taking care that it merely slides 
and does not turn. This will give you 
uniform plank markings, but the 
slightest turn of the bolt will spoil the 
effect.—EDWARD R. WEBER. 
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grayer. They also are lacking in detail com- 
pared to objects in the foreground. There- 
fore, do all distant work with a progressively 


Occasionally insert a sheet of plain white 
paper between the picture you are copying 
and the plate; you will then be able to see 
very clearly the work that has been done. 
By slightly tipping the plate up toward the 


Steel Roller Prepares Boat Seams for Caulking 



























light as you look across it, the gray lines 
will appear black against the uncut surface. 
When the picture is completed, remove the 
thumb tacks and, with ruler and sharp knife, 
score a fairly deep line entirely around the 
edges of the picture. Now bend the material 
backward along the score, and the plate will 
break cleanly. 
(TO BE CONTINUED) 


Uniform grooves for 
the caulking are made 
by pressing the tool 
heavily into the seams 


HARDWOOD. TAPERED 
FROM ;'," TO 2 
4 q 
a | fag 


END VIEW 
OF DISK 


HARDENED 
STEEL DISK 
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Hardwood Wedges Obtained 
from Spring Clothespins 


SMALL hardwood wedges are sometimes required 
for leveling a stove, cabinet, or other heavy article of 
furniture. They can be obtained in a moment by 
removing the wire spring from an ordinary spring- 
type wooden clothespin. The two halves make ex- 
cellent wedges, which can be cut off as necessary. 
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Sled Runners 


EASILY ADDED TO 


Soap-Box Racer 


ANY thousands of well-built soap-box 

derby racers are laid up during the 
winter, but a number of these could be 
adapted for healthful winter sport by mount- 
ing small sled runners in place of the 
wheels. Dimensions and construction will 
vary to some extent, but in most cases it 
is necessary to reénforce each axle heavily. 

The runners are cut as shown and 








bored a drive fit for the long vertical 

bolts, which prevent splitting. The | v-pours =4 RE-ENFORCE 

shoes are round cold-rolled steel from | SAY AXLE 
Notch these | ro 


4” to %” in diameter. 
runners at the ends so the shoes will 
be held very firmly when fastened 
with screws as indicated. Drill the 
holes for the axles square with the face 
of the runners and oil them well. 
Brakes of the “drag” variety, com- 
mon on soap-box racers, are easily 





END VIEW OF AXLE 
(ENLARGED) 

















VIEW 







SAME 
DIAMETER 
AS WHEEL 








ieee, STEEL 
RUNNER 








adapted for use on snow and ice by 
adding spikes.—JACK HAZZARD. 





LONG BOLTS THROUGH RUNNER 


LARGE WASHER 








How to Mount a Horn to Serve as an Ash Tray 








ae ene of the West with 


its herds of cattle, this 
ash tray is a highly polished 
horn mounted on a _ turned 











The base is turned from 
wood and scooped out to 
receive the horn. Below, 
sanding the horn with a 
drum on a flexible shaft 








wooden base. Horns may be 
obtained at the smaller pack- 
ing plants, on some farms, and from vari- 
ous dealers. If the horn is very dry, the 
bone can be removed by gripping the end 
in the vise and giving the horn a twisting 
pull. If this fails, the bone is removed by 
boiling the horn until the connecting tissue 
has been cooked loose. 

Nicks and other imperfections are re- 
moved with a hand scaper or a small sand- 
ing drum in the lathe or on a flexible shaft. 
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Finish with sandpaper of the finest grade. 

The cigar rest is shaped from brass, cop- 
per, or nickel silver. A short post of the 
same material is made to fit under it, and 
the pieces are soldered to the head of a 
wood screw, which passes through the horn 
and into the base. Finish the entire piece 
with clear lacquer. This does not turn the 
horn yellow, and it can be rubbed to a 
high polish when dry.—D. C. MARSHALL. 
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ADJUSTABLE 


Bed Table 


FOLDS FLAT FOR STORAGE 


Its enameled surface is easily cleaned, 
and it is then ready for building blocks, 
jig-saw puzzles, playing cards, and 
other games. For reading, or writing, 
the top may be raised to the desired 
angle. No weight comes on the user. 
and there is plenty of room for freedom 
and changing positions. When the table 


_— a is not in use, fold it up and slip it into 
a ils the closet or on a shelf. 
Whitewood or clear pine may be used, 
When someone is ill, this table is a great convenience the former being stronger, with three- 


LLNESS comes unheralded and unwelcomed 
to every home, and when it does the world 
becomes strangely and suddenly confined 

within four narrow walls. Hours spent in bed 
from necessity are more than sixty minutes 
long, and the little work required to build this 
bed table will be a welcome contribution to 
shortening those endless 


ply fir for the top. After cutting dadoes 
B and C, fit in little pieces of wood where the 
dadoes are not needed, as at A. Dado D, into 
which part 9 fits, cannot be cut until the 
margin of 6 has been sawed along EF. Part 11 
is a No. 6 roundhead screw; parts 12 and 13 
are 11%4” narrow brass hinges. The brace for 
the legs should be maple.—ROLLAND-R. GOVE. 





hours. 





It is light and easy to 
carry, yet amply strong. 
Meals may be arranged 
on it in the kitchen and 
carried in as on a tray. 















































BED TABLE 
SET UP FOR 
READING 


















































TO FIT HINGE 
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Dimensioned drawings for the parts and, at 
left, the assembly. Three-ply fir is used 
for the top, and whitewood or clear pine for 
the others parts. Maple is best for the brace 
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These color- 
ful holders 
are made and 
painted as 
shown in the 
working draw- 
ings at right 





Indian Figures 


Hold Doughnuts 
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CROLL-SAWED in the form of 
S an Indian squaw and an Indian 
boy, these holders for doughnuts or 
pretzels add a bright, novel touch to the table. 

The figures are sawed from 1%” thick ply- 
wood or white pine. Drill the pieces to receive 
the rods, which are wooden dowels 14” in 
diameter. In the case of the Indian boy, holes 
will have to be drilled through the hand and 
into the base, and a groove cut in the edge of 
the raised foot. Wooden disks are drilled to 
fit the dowels snugly and glued in place as a 
base on which the doughnuts or pretzels may 


rest. The figures are then mounted on wooden 
bases of any suitable size and weight. 

One color scheme is indicated on the draw- 
ings. The areas that appear solid black are, 
of course, painted that color. Time may be 
saved in painting by the use of opaque water 
colors, but a coat or two of transparent var- 
nish should then be applied. If enamels 
are preferred, apply a coat of flat white first 
and sandpaper it smooth.—GRAY WOLF. 
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CHECKERBOARD 


CUT ACROSS GRAIN 


L335 


— 
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STRIPS GLUED 7 
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[WOODWORKING] 


Cut four strips of dark veneer and five of light, 
making them a little wider and longer than actu- 
ally needed. (Four strips of light will do, but if 
five are used, the construction is a little easier.) 
Nail them between two pieces of %%” hardwood 
stock, plane one edge, then gauge the width and 
plane the other edge. Stretch paper over a draw- 
ing board and glue the strips to the paper, edge 
to edge, with liquid glue, and wait until dry. Cut 
eight strips across the grain, a little wider than 
required. Trim to width between the hardwood 
boards as before. Lay out and glue them to paper 
with liquid glue to form the checkerboard. Cut 
away the projecting light-colored squares. Add a 
veneer border if desired. Now glue the veneer, 
paper side up, to a crossbanded core with casein 
glue. When dry, moisten paper and peel it off. 
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Skillful Craftsmanship 


Y MEANS of posters, newspaper ad- Previous to the show, the club entered 
vertisements and articles, and window’ a contest to design lamps made to I.E.S. spec- 
displays, the Fairmont (W.Va.) Home- _ifications for the local public service com- 
craft Club, an affiliate of the National pany. The winner was Mr. Bell, who made a 
Homeworkshop Guild, was able to make its duplicate to be given as a prize. 





first exhibition a highly successful one. More The following clubs are scheduled to hold 
than 1,100 persons attended during the three exhibits during February and March: Lin- 
days of the show. coln (Nebr.) Homeworkshop Club, North 


Secretary William M. Hamrick reports: West Homeworkshop Club of Chicago, Ill., 
“We had 101 projects on display, ranging Ottawa (Ont., Canada) Society of Model En- 
from candlesticks and book binding to a_ gineers, Peekskill (N.Y.) Homeworkshop 
high-intensity telescope. We had a complete Club, Onaway (Mich.) Wood Carvers, and 
shop set up, although it could not be oper- Long Beach (Calif.) Homecraftsmen Club. 
ated full time because of the crowds and the Those who displayed their craftwork dur- 
dust created. Over 1,200 puzzles were made ing January were the Ashtabula (Ohio) 
on the job and distributed as souvenirs. Homeworkshop Club, Orange (N.jJ.) Home- 
Wooden badges were worn by all the mem-_ craftmen Club, Mount Royal Hobby Club of 
bers. The printing on them was done by Montreal, P.Q., Canada, Dawson (Minn.) 
Archie Koon and B. L. Bell.” Homecraftsmen, Lexington (Ky.) Home- 





1,100 ATTEND SHOW IN FAIRMONT, W. VA.— 
WATCH DEMONSTRATIONS—RECEIVE SOUVENIRS 






















During its exhibition, the Fairmont Club 
made and gave away |,200 wooden 
puzzles as souvenirs. Fifty posters 
14” by 22” were used to advertise the 
show. The design is a linoleum cut. 
Above, lamps made by club members 
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crafters, and Vicksburg (Miss.) Homework- 
shop Club. 

Phillip Pickett has been elected president 
of the Witch City Homeworkshop Club, 
Salem, Mass. The barn belonging to the sec- 
retary, John W. Pszenny, has been trans- 
formed into a clubhouse. A new roof was 
laid and a workbench installed. The mem- 
bers decided to build a lathe out of old auto 
parts to be used until money can be raised 
to purchase a new one. 

Melvin Baer has donated fifty new books 
to the library of the Bison Builders Guild, 
Buffalo, N.Y., which now has over 600 vol- 
umes. All the members are working on an 
HO-gauge model railroad. Officers for 1939 
are Leo Beyer, president; Edward Dinehart, 
vice president; Raymond Baer, secretary; 
Melvin Baer, treasurer and librarian; George 
Harris, sergeant-at-arms. 

Members of the Ship Craft and Model En- 
gineering Guild, Cincinnati, Ohio, are build- 
ing five model yachts of the 50-800 class de- 
signed by the secretary, William Richards. 





Displayed by Club 


AT HOME WORKSHOP EXHIBIT 


The Fairmont exhibition had a constant stream of visitors during the three 
days it was open. Each of the members in attendance wore a badge like that 
at the right—a 3” disk of thin plywood printed with a green hobbyhorse 






Also under con- 
struction are two 
models of the U.S.S. 
Alabama and a hy- 
droplane. 

To increase in- 
terest among the 
members, the Lewis-Clark Homeworkshop 
Club, Lewiston, Idaho, is sponsoring a month- 
ly exhibit of one-evening projects. After the 
meeting the articles are auctioned off and 
the money is put into a fund to finance a 
permanent meeting place and shop. New offi- 
cers are Ira S. Dole, president; Elmer Leaf, 
vice president; H. T. Anderson, secretary; O. 
Ranzenbach, treasurer; P. J. Rawson, libra- 
rian. 

Calvin Robles spoke on ‘‘How to Make a 
Talking Picture Machine and Talking Pic- 
tures” at a meeting of the LeRoy (N.Y.) 
Homeworkshop Club .. . Rufus Charles 
demonstrated patch veneer laying before the 
Tri-City Homeworkshop Club at the home of 
Earl Gealow, LaSalle, Ill. . . . The Wood- 
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SEND LARGE STAMPED ENVELOPE FOR “HOW TO START A CLUB” 
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Ridge (N.J.) Homeworkshop Club went on 
an inspection tour of the main office of the 
Western Union Telegraph Co. in New York 
° The Chickasaw Homeworkshop Club, 
Memphis, Tenn., recently enjoyed a demon- 
stration on refinishing walnut ... New offi- 
cers of the Racine (Wisc.) Homeworkshop 
Club are John Nelson, president; Fritz Peter- 
son, vice president; Clyde E. Ford, secretary. 

Booxcases and a large blackboard have 
been installed in the clubroom of the Fall 
River (Mass.) Homecraft Club. Recent pro- 
grams included two moving pictures, a dem- 
onstration of furniture upholstery by Walter 
Sweeney, and a jig-saw exhibit by Bernadine 
Lafond. Those in charge of the annual Christ- 
mas project were Clifford Schlemmer, Mr. 
Sweeney, and George Legault. 

The Ottawa (Ont., Canada) Society of 
Model Engineers is busy making new air- 
planes and model trains. Secretary G. B. 
O’Connor says, “It is with sincere regret 
that I report the untimely death of one of 
our oldest members, Dr. Mark G. McElhin- 
ney, who was one of the first to own and 
operate a home workshop in Ottawa. He 
was 71 at the time of his death. In the course 
of his long career he built, among other 
things, several full-size steam engines. He 















was very fond of the water and by a queer 
twist of fate was drowned near his cruiser, 
on which he lived for the past few years.” 

R. A. Arbuckle gave a talk and demon- 
stration on the manufacture and use of saws 
before the Findlay (Ohio) Homecraft Club 
... The Sacramento (Calif.) Homecraft Club 
held a craftwork exhibit at the Art Center 
for two weeks ... New officers of the Creston 
(lowa) Homeworkshop Club are A. F. Watts, 
president; A. S. Beatty, vice president; R. R. 
McGinnis, secretary; LeRoy Winkler, libra- 
rian. 

The Portland (Ore.) Homeworkshop Club 
recently visited the plant of a saw manu- 
facturer and witnessed a demonstration of 
saw filing and setting by the shop superin- 
tendent, Wayne O’Dell. 

George Fitzgerald has been elected presi- 
dent of the Seattle (Wash.) Homeworkshop 
Club; Charles J. Lowe, vice president; Talbot 
McGar, secretary-treasurer; M. L. Eggleston, 
librarian; Earle Landers, shop foreman. An 
extensive Christmas toy program was carried 
out by the members, who meet every other 
week. A membership drive is being con- 
ducted under the chairmanship of B. V. 
Nichols. Plans have been started for a sec- 
ond hobby show. 


as 
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During the Fairmont show, craftwork demonstrations were given in this temporary shop, set up in the rear 
of the exhibition room. It was here that the members made the wooden puzzles distributed as souvenirs 
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IMPLY by tilting the table of a scroll-saw 
a trifle, it is possible to make an attrac- 
tive inlay cover for a photo album or scrap- 
book from a single piece of 4” plywood. The 
effect of tilting the table is to give the cut-out 
parts a slightly wedge-shaped edge. When 
the pieces are finally assembled, they can be 
pushed in so as to project about 1/16” on the 
other side. The amount of the tilt is deter- 
mined by experimenting with scrap plywood. 
Enter the saw blade through small holes 
drilled in the corners. These are afterwards 
puttied or filled with plastic composition wood. 
Paint all units with enamel, sanding lightly 
between coats and rubbing the last with pum- 
ice stone and water. Ivory and jade green are 
an excellent combination. The inlay units are 
then assembled by themselves with glue, and 
glued into the painted background. Finally, 
brush on a brown glaze and wipe it off every- 
where but in the cor- 
ners. Clean all sur- 
faces that would nat- 
urally receive wear. 
You can obtain leaf 
fillers from albums 
purchased at ten-cent 
or stationery stores. 
Hinge the front as 
shown and use page 
eyelet; to align the 
sheets. Either laces or 
brass bolts may be 
used as clamps. Paste 
black paper over the 
insides of the covers. 
—LESLIE KINNING. 


Attractive Inlay Cover 
for Album or Scrapbook 





The inlays of this 
cover have been 
cut at an angle so 
as to project 1/16” 
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Plating Small Steel Parts with Tin, Copper, Zinc 


MALL iron or steel parts can be quickly plated with 
tin or copper by a rubbing-on process. To plate with 
copper, dissolve half a teaspoonful of copper sulphate 
(bluestone) crystals in water and then add cream of 
tartar to the warm solution until it becomes deep blue 
in color. Brush or rub this solution on the cleaned iron 
parts with a piece of cloth wrapped around the end of a 
stick or a thick glass rod. If, however, you wish to tin 
the articles, first copperplate them, then boil them in a 
solution of half a teaspoonful of tin chloride and a tea- 
spoonful of cream of tartar in an enamel pot, with a 
piece of genuine tin foil (such as is used around cheese). 
By using a solution of zinc chloride and boiling with a 


Copperplating steel hardware with a so- sheet of zinc, the object can be zinc plated. Allow the 
lution of bluestone and cream of tartar Object to touch the tin or zinc.—R.W. 
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MALL tables are built in 

greater numbers by ama- 
teur craftsmen than any 
other type of furniture. 
There are many varieties— 
end tables, coffee tables, oc- 
casional tables, tip tables, 
book-trough tables, bedside 
tables, lamp tables, butterfly 
tables. Since such tables get 
rather hard usage, they de- 
mand a finish highly resistant 
to wear as well as attractive 
to the eye. 

Whatever the wood or the 
design, the piece, after the 
trial assembly, should be care- 
fully scraped and sanded free 
of all traces of glue. Next, 
sponge it with a clean sponge 
and water containing hot 
liquid glue in the proportion 
of one cup of glue to 10 qt. 
clean water. Mix this only in 
an enamel-ware pan or tray. 
Do not touch the wood at any 
time with the bare hands dur- 
ing the sponging, or dark 
spots may result. Dry and 
sand with 4/0 or 6/0 garnet 
Rubbing down and polishing two tables of a type often made by finishing paper. This process 
amateurs—one a butterfly, the other a small, square drop-leaf will bring up any small dents 











VARNISH AND ENAMEL FINISHES [PAINTING] 


















| 
| 1. Sand, inspect, stain with non-grain-raising stain, and dry 12 hr. For an | 
| ename! finish, the stain is, of course, omitted. | 
| 2. Seal with four-hour floor varnish reduced 50-50 with pure turpentine. 
Dry 24 hr. Sand with 6/0 paper if necessary. | 
| 3. If wood is open grained, fill with silex filler colored to match. Dry 48 hr. | 
| 4. Apply a sealer coat as described for operation No. 2 after using a rag | 
and gasoline to see that no traces of filler are left near joinings or on moldings 
| and turnings. Dry 24 hr. | 
| 5. Brush or spray on four-hour varnish or enamel as required. Dry 48 hr. l 
6. Sand with 6/0 garnet finishing paper. Apply second coat. 


_— 


7. If last coat is plump and level after three days, rub for finish with 
water and FFF pumice stone; otherwise apply a third coat, dry three days, 
and oil- or water-rub with pumice. Clean off, apply a good furniture polish, 
and let stand a week to reharden if possible before using. 
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or pressed-down grain. 


finger tips as well as by eye. All sharp, square edges 
must be slightly rounded. 
Best results in staining are obtained with the modern, 


non-grain-raising type 
available in which the 


some are then reduced to working consistency with hot 


water. The stain may 
be applied witha spray 
gun or wide rubber-set 
brush of the kind hav- 
ing no tin ferrule. Wip- 
ing with clean rags 
will give even color 
tones or shaded and 
high-lighted effects, as 
desired. Dry overnight 
if possible. 

On maple, birch, 
beech, basswood, or 
poplar, no fillers are 
required, but fillers are 
generally needed for 
mahoganies, oaks, wal- 
nuts, or similar open- 
grained woods. Before 
fillers can be applied, 
some form of sealer 
should be used. 


Good Finishes 


By RALPH G. WARING 


Test all sanded surfaces with the 


of stain. Various vehicles are 
stain powders are dissolved, and 


Much of the beauty of 
this spinet desk lies 
in the flawless finish 





SHELLAC-LACQUER FINISH 


1. Sand, inspect, stain with non-grain-raising stain, and dry 12 hr. 
2. Spray or brush a light but uniform coat of the following: 3 parts of 4-lb. 





[PAINTING] 










Figured woods, such as 
the maple used in this 
piece, require a clear 
and transparent finish 
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stock white shellac and 1 part orange shellac thinned with 6 parts denatured 
alcohol made for this purpose. Dry 3 or 4 hr. (Note: If this type of finish is 
used for open-grained woods, the wood must now be filled with silex filler 
colored to match, dried 48 hr., and sealed with a coat of the mixture just 
mentioned after being sanded as in operation No. 3.) 


3. Sand clean with 6/0 garnet finishing paper moistened on back to increase 
flexibility. Avoid sanding white edges on tops or moldings. 

4. To the mixture described in operation No. 2, add 2 parts white shellac, 
then stir into it an equal volume of shellac-mixing lacquer to increase tough- 
ness and resistance to moisture. (Or use clear brushing lacquer instead of 
the shellac-lacquer mixture.) Spray or brush on two or more coats. Dry hard 
and sand smooth between applications. 

5. Rub last coat with FFF pumice stone, crude oil, and felt. Wipe clean 
and dry. Clean off with a good furniture polish. 
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SPEEDY SPORT RUNABOUT built by Eddie Dida, of New York, from Popular Science 
Monthly Blueprints Nos. 309-310-R. The light, sturdy hull is 9’ 8” long. With 
a 9-h.p. motor, this extraordinarily fast boat has been clocked at 30 miles an hour 


HE economy and fun of building a boat have 
THE SAILBOAT tempted thousands of readers of POPULAR SCIENCE 
“BLACKCAT” MONTHLY to construct a wide variety of small craft. 
constructed by Some of them never undertook such a project before, 
J. R. Hendricks, but our plans and instructions are so simplified that 
of Bristol, Pa., they experienced little or no difficulty. Further in- 
from _ blueprints formation about the boats pictured on this page will 


ras eh be found in the blueprint list given elsewhere in the 


almostimpossible magazine. An illustrated leaflet will be sent free upon 
to upset the boat receipt of a self-addressed, stamped envelope. 


SECTIONAL BOAT 
IS EASILY CARRIED 
From our blueprints 
Nos. 340-341-R. Ar- 
thur Dunn, of Sum- 
merside, P. E. l., 
Canada, built this 
rowboat for W. E. 
MacDonald, of Ot- 
tawa, Canada. _ It 
is carried in a re- 
movable cradle over 
the rear bumper of 
an auto as illustrated 
in the photo below 


THE MOTORBOAT-ROWBOAT at left is the first 
boat that Clifford Colmer, of Peterboro, Ont., 
Canada, ever attempted to build. The 13’ hull 
seats four adults comfortably. Although racy 
looking, it has proved seaworthy in rough water 
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The disk may be turned over and 
used to support a bowl, as below 





























Wooden Stand Gives Better 
Display to Birthday Cake 


BIRTHDAY cake and candles can be displayed to 

better advantage on a holder of the type illustrated. 
After the birthday party, the top of the holder may be 
turned over to conceal the candle holes and used for sup- 
porting a fruit basket or a flower bowl. 

The three parts are jig-sawed from 1%” wood, prefer- 
ably walnut, mahogany, or maple to match the table on 
which the holder is to be used. Both parts of the cross 
support may be sawed at one time if two pieces of wood 
are tacked together, but in cutting the joint, note that one 
slot is sawed in from the top, and the other from the 
bottom. Drill the holes to suit the candles in the disk %” | 
from the edge and only part way through the wood. oe 
Carefully sand the rim of the disk so it may easily be 
reversed. i 

Fill the wood with a paste filler stained to the color 
desired, and either use varnish or simply apply boiled 
linseed oil with a soft, clean 
cloth after the filler has had 
time to dry. 

Because no nails or screws 
are used, the stand may be 
taken apart and stored, if 
desired.— GEORGE A. SMITH. 





































































































Pattern for cutting the cross support 
and, at left, how the holes are drilled 


Notched Tool Aids in Rigging Models 


A TOOL for guiding and belaying the lines used in 
rigging a ship model may be made from a steel 
knitting needle. File a notch in the end, and bend 
the end at an angle to aid in going under rails or 
through small openings.—S. P. ROBBINS. 













Grip for Electric Shaver 


model. this tool TO PREVENT an electric shaver from slipping 
aids in passing out of your hands, snap several rubber bands 
the line through around the smooth case to provide a nonslip 
small openings surface.—H. RADZINSKY. 


When rigging a 
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SERVICEABLE electric gluepot of the 
water-jacketed type may be constructed 
as shown. In the bottom of the pan used for 
the base, drill eight 4%” holes, equally spaced 


i on a 5%” circle, and two holes in the side for 
! the connecting posts. These two holes should 
be 11/16” apart, center to center, and about 
5/16” in diameter. Center the base pan over 


the bottom of the water container, and mark 


one hole. Drill this hole and rivet pan to 
container. Now drill the other seven holes 
! and rivet. 


Make the retaining disk from 1/16” sheet 
iron and three asbestos-paper insulating 
disks and drill as in Fig. 2. Place the retain- 
ing disk over the bottom or base pan and 
mark and drill the 3/16” holes for attaching. 
Assemble the electric-iron element, asbestos- 
insulating disks, and retaining disk, and at- 
tach to the base pan with machine screws 
and washers as in Fig. 1. 

Attach the connecting posts to the base 
pan, being careful that they are well insu- 
lated, and connect the leads from the ele- 
ment, one to each post. 

Prepare a round hardwood base and cover 
with two asbestos paper disks. Cut and nail 
on other asbestos paper disks of diminish- 
ing diameters so that they fit within the base 
pan and amount to a thickness of about 4”. 
Cut notches in the top disks to give clear- 
ance for the element leads. Strips of asbestos 










































Electric-lron Element s. 
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LIST OF MATERIALS 


Aluminum double boiler, 2-qt. size. 
The bottom container will be about 
6%” in diameter. 

Standard copper-clad electric-iron 
ment. 

2 connection posts for an electric iron. 

Aluminum or tin pan, 1%” deep, 8” in 
diameter, for base. 

Iron disk 1/16” thick and of diameter 
equal to inside diameter of bottom of 
base pan. 

3 asbestos disks, same diameter as iron 
disk. 

8 copper rivets 4” by 1%” and burrs. 

Hardwood disk *%4” thick and of di- 


ele- 


ameter equal to rim of base pan. 
Several asbestos disks to cover base. 
1144” No. 10 roundhead wood screws. 
roundhead wood screws. 


” 


ez) 


1,” No. 4 
6/32 machine 


CO OO 


screws, °4 


paper should be placed around and between 
the leads to make sure that they are insu- 
lated from each other and all other metal 
parts. 

Screw the four No. 10 wood screws in the 
base to such a depth that the retaining disk 
will rest on the heads of the screws when the 
base pan rests on the wood base. The pur- 
pose of the screws is to support the pot. 

Place the base pan on the wood base and 
attach with the No. 4 screws driven at an 
angle through the rim. Bend the handles as 
shown, and use an appliance cord to the out- 
let.—E. A. RERUCHA. 
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Support for Planing 
Long Work at Bench 


OORS, storm sash, screens, and oth- 

er long work can be held conven- 
iently for planing by adding a support 
to your workbench as illustrated. It is 
simply a piece of %” stock 142” wide 
with two 3%” square strips nailed to one 
of the 114” faces in order to form a 
channel into which the supporting arm 
will fit. This arm is 
about 3%” by 214” by 
4”, tapered on one 
end. A %” bolt 3” 
long is inserted on a 
downward slant 
through the upper 
end. The arm should 
not extend more than 
1” beyond the bench 
when in place. Drill 
34” holes at inter- 
vals of 3” into the 
vertical piece at the 
correct angle to re- 
ceive the bolt, the 
end of which should 
be filed down.— 
FRANK HEGEMEYER. 











Left, inserting the bolt of the arm into a channel 
hole. Above, planing a screen supported by the jig 








The shelf projects 5/2” and 
d is 11” wide; the jig-sawed 


background is 19” high. Dow- 
els hold together the three 
parts, which may be laid 
flat for storage or mailing 












All Materials 
%%y" Hardwood 


Ye DOWEL 
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} ha meme is always a 
place for an attrac- 
tive whatnot, and here 
is one designed to be 
produced in quantity 
for sale. It is assem- 
bled with snug-fitting 
dowels and can be 
taken apart and laid 
flat for mailing to a 
customer or for stor- 
ing in stock. Almost 
any attractive wood, 
such as mahogany, 
walnut, oak, and syc- 
amore, is suitable. The 
original is made of 
3” thick gumwood, 
stained and waxed. 
First draw full-size 
patterns and mark 
them on the wood, 
then cut out with a 
scroll or jig saw. The 
dowels, which hold 
the parts’ together, 
are 3/16” in diameter. 
—L. R. BROWNE. 
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HATCH 


Planking Our New 


PART TWO 


N CONSTRUCTING the hull of our new 17’ 
cabin cruiser, it is important that the bat- 
ten seams of the two transoms and the 
sides of the motor well should be made 
water-tight in the same way as the planking 
seams. The sides of the motor well will act 
as a transom brace. 

The outside transom should be braced in 
position and the entire framework trued up. 
Then the chines and all the frames should be 
beveled so that the planking will fit the 
framework perf: tly. A light 
batten bent over the frame- 
work in various places will 


show up any slight unevenness. 
It will simplify the work if 


the battens are put in as the 
planks are fitted rather than 
all at once. After each plank 
is fitted, mark along its edge 
on the frames for the center 
line of the batten. Fasten bat- 
tens to frames with 1%” No. 
8 screws. Cut the batten 


notches only in the transom frame of the 
outside transom, No. 9, not into the planking. 
Before starting the planking, notches should 
be cut in each frame next to the keel to act 
as limber holes so that water can run from 
one part of the boat to another. This will 
facilitate bailing. 

Start the planking with the bottom planks 
next to the keel, which are the garboards. 
Fit them to the keel and to the stem. To fit 
a plank, clamp it in position and then mark 
along the edge to be fitted with a pencil com- 
pass or a pair of dividers. It is cut and 

planed to shape, then clamped 
in position again for the final 
fitting. The first two planks on 
each side of the keel must be 
wrapped in rags and steamed 
with boiling water at the for- 
ward ends in order to bend 
them into position. It will 
make the job of fitting much 
easier if 4” planks are used 
for the first two or three 
planks on each side of the keel, 
rather than 6” widths. 
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Cabin Cruiser ™wts” 





Designed to give a maximum speed with low-power motors, the boat may be built 
for less than $100. It is 17’ long, has a 6’ 2!” beam, and draws 8” of water 





The planks below the water line The garboard plank is 

should be left open about 1/16” at the clamped next to the 
seams to allow for swelling. After keel and marked. Then 
the first four planks on each side of it is planed to shape 
the keel are in place, put on the bot- and screwed in place 
tom side planks and fit them to the 
forward ends of these bottom planks. 
Then the side planks should be dressed 
down flush with the chines; the re- 
maining bottom planks will merely 
lap over them. 

Just before fastening each plank, coat 
with marine glue the battens, transoms, 
transom frames, stem, keel, chines, 
and all joints that need to be water- 
proof. Then lay a strip of cotton flan- 
nelette over the glued surface and 
coat the cloth with glue. No cloth or 
marine glue is necessary for the 
seams above the water line. When 
fastening a plank, first clamp it in 
place and then drill holes for the 
screws. Use a stop on the drill so that 
the holes will be the right depth. The 
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Each plank, after it 
is shaped, is clamped 
in position a second 
time for final fitting 


screws should be countersunk 
enough to allow for covering later 
with putty or seam composition. 
Screw the planks down with 
flathead screws as follows: (1) 
Into transoms and _= transom 
frames, a double row of 11%” No. 
8, spaced about 1” apart; (2) 
into stem, 1%” No. 8, spaced not 
over 1” apart; (3) into frames, 
14%.” No. 8, spaced 1%” apart; 
(4) into keelson and chines, 14” 
No. 8, spaced about 2” apart. The 
planks may be fastened to the 
battens with 144” copper or gal- 
vanized nails spaced about 2” 
apart. Holes should be drilled for 
the nails unless soft wood is used 
for planking. Clinch the nails by 
first knocking them over from 
the inside with a hammer, then 
hammering on the head 
while holding a piece of 
iron against the nail on 
the inside of the batten. 
The planks may also be 
screwed to the battens 
with %” No. 7 screws, 
but it would then be best 
to use oak for the bat- 
tens. 
When the _ bottom 
planking is completed, 
the bottom should be 
smoothed off, well sand- 
ed, and given at least a 
priming coat of paint. 


The bottom side planks 
are fitted to the forward 
ends of the first four planks 
on each side of the keel 
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Then the hull should be removed from the form, 


turned right side up, and braced well. The ne 
location of water line No. 2 should be marked 

on the outside of the planking at each frame ¢ 1" SQUARES 
because this will form the top of the painted 

water line. 


The side planking is put on in the same man- 
ner as the bottom. There are five planks up to 
the sheer, all of which can be made from 6” 
widths 18’ long. Because of the flare, an 8” 
<< width will be necessary for the top side planks 
on the raised section forward. The 
breasthook should be fitted be- fy, approxi- 
fore the planking is completed. mate curves of 

If desired, the battens may be’ cabin beams. 
entirely eliminated by the use of Measurements 
a caulked-seam construction. In must be taken 
this case %” or %” planking to determine 
should be used in 4” instead of ¢*9¢t lengths 
6” widths; bending will then be 
easier. When the frame patterns 
are drawn, allowance should be 
made: for the difference in plank- 
ing thickness. Each plank should 
be given a V-shaped caulking 
seam, fitted tight on the inside 
and open about 3/32” on the out- 
side to take the caulking. Several 
strands of twisted cotton wick- 
ing can be used for caulking; 
then fill in with seam composi- 
tion. Intermediate frames, be- 
tween some stations at least, 
would be necessary to take the 
place of battens in keeping the 
planks in line. Put these in after 
the boat is planked. For the bot- 
tom these frames should be %” 
by 1%”, and for the sides % 





” 

























by 1%” bent oak, laid flat. P is 
When the side planking is com- 
plete, paint the inside of the hull. Clamping a side plank to the stem. The bottom of the cruiser 
(TO BE CONTINUED) should be sanded and painted before it is turned right side up 
BATTENS WELL TRANSOM DEK SSS CCK BEAM 
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The sides of the motor well act as a brace for the inner transom shown in the left-hand drawing. The 
position of intermediate frames, used for calked-seam construction, can be seen in the second sketch 
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Modern Corian cnt: 


OF SIMPLE Belek Bes aiken amen, 


F CLEAN-CUT modern design, 
OC this bookcase will enhance the ap- 
pearance of any living room. There 
are two bookshelves set at heights to 
accommodate practically all sizes of 
books. At the left is a compartment 
with a hinged door for cards, games, 
albums, and smokers’ supplies. 

The top of the bookcase will hold a 
small modern lamp and an electric 
clock. The wires of both may be easily 
concealed by running them close to the 
back of the case and down into the sub- 
base, where a receptacle may be placed, 
if properly wired according to the regu- 
lations of the Electrical Code. 

For greater ease of construction, the 
bookcase is built right up to the wall 
without any backboard, and the apron 
at the bottom is made of heavy card- 
board so that it may be readily bent to 
the desired curve.—K. N. SWANSON. 
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All Material 
ONG SCREW White Pine 
wens 7 























Front, top, and end views of the bookcase. The dimensions 
may be changed as necessary to suit individual requirements 
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Reflectors Serve as Funnels 


ON THE farm or around the shop, old auto 
headlight reflectors make serviceable substi- 
tutes for funnels. They are particularly use- 
ful for oil or other sticky liquids which have 
to be drawn from barrels and for which it is 
not desired io use a good funnel.—N.W. 
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Motor from Discarded Phonograph 
Drives Small Disk Sander 


FoR some model work, I required a small 
disk sander and hit upon the idea of using 
the motor from a discarded spring-driven 
phonograph. I removed it from the cabinet 
and mounted it in a wooden box 6” wide and 
12” long. A hole was left in the top for the 
speed regulator, but all other attachments of 
the phonograph were removed, including the 
heavy center piece of the turntable. The rivet 
holes were used for screwing on a plywood 
sanding disk 4” in diameter.—L. C. TAYLOR. 
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Leash Holder Decorated 
with a Dog's Head 


THIS decorative cocker-spaniel leash hold- 
er will remind you to hang up your dog 
leashes when not in use. The dog’s head is 
jig-sawed in three sections from %” white- 
wood. These are fastened together with 
casein glue and finished with motor-driven 
rotating rasps and wood files or with a 
pocketknife and hand files. Obtain the 3/16” 
eyes from a taxidermist. The plaque is 1” 
by 414” by 6” redwood. Fasten the head to 
it with 4,” dowels, and add two 4%” dowels 
at an angle to hold the leashes. Color the 
head with black ink.—EDWARD B. Fox. 
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For traveling, the clock 
folds into a neat-looking, 
flat, leather-covered case 


HAT outmoded watch, long | 
tucked away in a dresser drawer, | 
can be converted into a valuable 








al cee 








HOLE FOR 
WATCH CRYSTAL 





BEND 90° 


Aan 


A-—-te- A 
Front of Clock Face 4 




















4" = 





traveler’s clock by 
for it like the one illustrated. 

A suitable box—in this case 414” 
square and 5¢” deep, inside measure- 
ments—is assembled from hard- 
wood, sawed into two sections, and 
fitted with a pair of 4” by 1%” brass 
butt hinges, with enough clearance 
for the leather covering. 

The leather is glued 
to the top and bottom 
outside surfaces and 
allowed to set before it 
is fitted at the corners 
and inside edges. No 
glue is applied at the 





making a case ; domi 






























Rea of Clock Face 











locations of the hinges. 
The surplus leather is 
trimmed away, and a 
square of leather is cut 
and glued to each of 
the large inside sur- 
faces. After the glue 
has set, the hinges are again fastened, flaps 
of leather being raised to admit them. A 
small brass hook is attached to fasten the 
case when folded. 

The wrought-copper face and keeper is 
trimmed to the size of the interior of the 
case, plus 4” along one edge to fold down. 
Another copper strip %” wide is fastened to 
this edge by soldering on two 4” by % 
brass butt hinges. 


” 


A circle the same size 
as the watch crystal is cut in the center, and 
the surface is hammer marked. The keeper, 
hinged to the back, is made by beating a piece 
of copper into the form of a cup to fit the 
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How the copper clock face and keeper 
are made and assembled, and meth- 
od of fitting the leather. Left, the 
case open, ready to receive a watch 


watch, which is done on the end of a 
piece of hardwood held in a vise, and it is 
held closed by a catch made from brass 
spring wire. 

The copper parts are cleaned in a hydro- 
chloric-acid bath, washed, and placed in a 
solution of liver of sulphur until very dark. 
The parts are then dried in a warm place, 
polished with flour of emery to bring out 
the high lights, and given a coat of floor wax. 
The leather case is finished by drawing lines 
along the edges, using a heated nut pick for 
a tool, after which the leather is waxed and 
polished.—CHARLES M. RICE. 
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For trimming two 
opposite sides, 
rough pieces are 
held in a cradle 







OUGH sawing, resawing, 
and ripping are easily 
done on the type of band 
saw found in small shops 

and home workshops. The meth- 
ods used in these three processes 
are similar and comparatively 
simple. 

Quite often craftsmen have a 
chance to obtain a piece of high- 
grade wood in a rough or ir- 
regular form, such as a section 
or a crotch of a tree. From dis- 
carded furniture, the worker 
can frequently obtain turned 
legs and carved parts that can 
be cut up. Regardless of the na- 


2 
ture of the wood, the method of 
bringing it to shape is the same. 
J A cradle is first constructed 

























as shown. It consists of two 
boards fastened at right angles 
and braced with end pieces. The 


; a 
inside dimensions are governed 
by the size of the rough stock, 
| which is fitted into the cradle 


and nailed securely. The cradle 
is placed against the rip fence of 
the band saw so one edge of the 


& a 
material may be trimmed, then 
turned for cutting the other ex- 
posed edge. The work is now re- 


moved from the cradle as the 
two cut sides make it a simple 
job to trim the rest of the block. 
BY HOWARD R. HEYDORF If the saw is not equipped with 
a standard rip fence, a guide 
fence or strip may be securely 
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clamped to the saw table as a substitute. 

Boards that have irregular edges may 
be quickly trimmed if a straight strip is 
lightly nailed to the top in a position so 
that its edge extends over that of the ma- 
terial. This strip passes along the rip 
fence and guides the material. 

Under normal conditions, when a piece 
of wood is pushed into the band-saw 
blade, it would be cut in a straight line. 
Often, however, the saw will pull or 
lead to one side. When the guides are 
correctly adjusted, this fault, if slight, 
may be remedied by lightly honing the 
leading side of the blade as shown with 
a fine oilstone. However, because of the 
difficulty of honing a blade accurately, 
it is simpler to adjust the ripping fence 
or guide strip at the needed angle to 
correct the lead. 

The craftsman often requires thin 
boards for special purposes. These may 
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be easily cut on the band saw. There 
are a number of ways to do this re- 
sawing. Where the band-saw blade 
shows a tendency to lead to one side, 
the pivot style of fence may be used to 
great advantage. This is cut to the 
shape shown and has the working edge 
slightly rounded. The material is held 
firmly against the end of this fence 
as it is fed into the saw, and the end 
of the work is swung as 
needed to insure a straight 
cut. Where the leading 
tendencies of the saw are 
slight, the edges of the 
stock may first be grooved 
on the circular saw, and 
the regular band-saw rip- 
ping fence used to guide 
the work. 

If much resawing is 
done, the jig illustrated 
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A strip nailed to a 
board with irregular 
edges enables it to 
be guided properly 
past a circular saw 


The leading side of a 
band-saw blade may 
be honed very lightly 
with a fine oilstone 


will aid in doing the work quickly and accu- 
rately. It is constructed to fit the band saw. 
The guide fences are shaped from %” wood. 
The projections are about %” in radius and 
are drilled for 5/16” carriage bolts. Spacers 
are cut from wood of the same thickness as 
the material to be resawed. One of these and 
a disk of thin cardboard are placed on each 
bolt, between the fences. To permit the fence 
to be adjusted for the leading tendencies of 
the blade, the jig is fitted with a “rocker.” 
The edge of a 2” block is cut on a slight curve, 
and the block is fastened to the ripping fence 
as shown so that its center is in line with the 
teeth of the saw blade. Two %” carriage 
bolts pass through the wooden fence and the 
ripping fence and are held with wing nuts. 
A strip of wood is passed into the saw blade, 
and the wooden fence is adjusted to the cor- 
rect angle needed to make the blade cut in a 
straight line. This is done by loosening one 
wing nut and tightening the other. The rip- 
ping fence adjusts the jig for the thickness of 
the material to be cut. The material is cut by 
passing it between the two fences as shown. 

When work is being ripped on the band 
saw, the pivot style of guide fence is used in 
much the same manner. If a number of 
curved pieces of uniform width are required, 
they may be shaped by first cutting one side. 
A pivot piece is then clamped the required 
distance from the saw blade, and the other 
side is shaped. To cut uniform arcs, the 
ripping fence alone will serve as a pivot if a 
mark is placed on it opposite the saw teeth. 
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This V-block consists of two stationary end blocks and a 
movable block that slides on a guide rod between them 


Lathe Tailstock Handle 


FoR heavy drilling in the lathe, additional 
leverage may be obtained by attaching a tele- 
scoping handle to the tailstock wheel as illus- 
trated below. In this particular installation 
it has been found that the extended handle 
gives sufficient leverage to push a 2” drill 
through work held in the chuck.—G.S.W. 





How the telescoping handle is made and, above, two 
views showing it in the extended and normal positions 
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REDUCES BREAKAGE 
OF DRILLS 


THREE-PIECE V-block of the 

type shown, in which the center 
block slides on a guide rod between the 
two end blocks, is better than a plain 
V-block for all-around use. Work hav- 
ing shoulders may be held so that there 
is no danger that the point of the drill 
will strike the clearance groove in the 
bottom of the block. When this happens 
and the drill, as often is the case, is 
larger in diameter than the groove, it 
is likely to break, especially if the block 
happens to be of tool steel and hard- 
ened. In making this jig, be certain to 
drill the holes accurately for the guide 
rod so that the three blocks will be 
in alignment.—CARL VON MOLTKE. 





Large Metal Spool Holds 
a Soldering Outfit 


A LARGE, empty metal spool with the sides 
bent up as indicated will serve as a soldering- 


iron holder. This particular spool was one 
on which lamp cord had been wound. The 
wire solder is kept in place by a 1%” long 
6-32 bolt extending up through the bottom; 
and two small brass clips or %” bolts hold 
the paste tin on the other side. There is 
sufficient radiation from the metal so that 
the holder is always cool enough to carry 
from job to job.—R. B. WALKER. 


Welding Electrodes Cut Steel 


ARC-WELDING electrodes may be used in 
place of carbons when cutting steel, cast iron, 
and other metals. Higher current settings, 
longer arc lengths, and reverse polarity are 
usually necessary. A welder’s trick is to soak 
the electrodes in water for a few minutes 
before cutting because this slows up the burn- 
off rate. This is said to be because the hydro- 
gen reaction is increased.——LESTER J. KING. 
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AND taps can be started vertically in a 

flat surface with less difficulty if a guide 
is used. The one illustrated will hold the tap 
in the correct position until it has entered 
far enough to insure accuracy. The base, in 
which a bushing of the proper size is inserted, 
is held down firmly with one hand while the 


Hand Taps Started Straight 
with Aid of a Guide 





tap is started with the other. The guide 
shown has bushings for 1%”, %”, 5/16”, and 
4” taps, but other sizes may be added. The 
bushings are a close fit in the base and are 
knurled at the top as indicated for a better 
grip when necessary to change from one size 
to another.—H.T. 











Old Piston Serves as a Soft Anvil 
for Supporting Polished Work 


AT ANY repair bench where work has to be done on fin- 
ished metal parts, it is desirable to have a small anvil with 
a soft metal surface. This is used for backing up highly 
polished or plated work without danger of marring it. An 
old aluminum-alloy piston, clamped to the bench top by 
means of a hook bolt over the piston pin, forms a good 
anvil of this type. When the surface becomes cut and bat- 
tered, a file quickly restores it; or if it is too badly scarred, 
another piston can be easily substituted. This anvil, in fact, 
is less trouble to make than the usual form, which is an 
iron ring with a poured lead center.—W.C.W. 


Height of Trammel Points 
Adjusted with a Level 


IF A MACHINIST’S trammel is used for 
laying out the distance between two 
points lying in different planes, a small 
level will save some figuring and insure 
accuracy. Obviously, if the required 
distance were taken from the scale and 
transferred to the work with no regard 
for the height of the two points, the 
measurement would be too short. A 
level is especially valuable in a case 
such as illustrated, where it would be 
next to impossible to make the measure- 
ment on the edge and square lines 
across. If a number of measurements 
are to be made, the level can be held in 
place with wire.—S. J. GANCHER. 
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Oil Filter Cleans Air for Paint Spraying 


NEW oil filter, which 

cost less than a dollar 
at an auto store, serves as 
the pulsation chamber and 
air cleaner for the homemade 
paint-spraying outfit illus- 
trated. The filter is easy to 
install, but care must be 
taken to use the end marked 
“inlet” for the line from the 
pump, because it is possible 
to connect most filters so 
that the air will not pass 
through the filtering medium. 
When this cleaner is used, oil 
can be applied freely to the 
pump— in this case an old auto 
tire pump—to obtain maxi- 
mum pressure and long life, 
yet none of it will pass the 
filter—NATHAN GARDINER. 



























A Rack for Change Gears 


LATHE change gears may be kept instant- 
ly available by making a cut-out panel as 
shown below to fit the inside of a tool- 
cabinet door. Recesses are cut to fit the 
various gears, which are held in place with 
turn buttons. In this case the lower part of 
the door carries an additional rack arranged 
in steps for holding drills and cutting tools 
in such a way the right one may be easily 
selected.—R. O. LISSAMAN. 








Tool Handles Flattened 
to Prevent Rolling 


ROUND-HANDLED tools such as screw driv- 
ers and small chisels have an annoying habit 
of rolling just out of reach after they have 
been laid down. This may be prevented by 
dressing a flat face on opposite sides of each 
handle. It will be found that the flat sur- 
faces also afford a better grip on the tool. 












Starting a Tap in a Corner 
or on Irregular Surfaces 


IN TAPPING holes on very irregular sur- 
faces or in corners, it is difficult to start the 
tap squarely. A good way to accomplish 
this is to withdraw the drill from the chuck 
of the drill press, replace it with the tap, and 
turn the spindle by hand until the tap has 
been started into the hole. After the first 
few threads, the tap can be removed from 
the drill chuck and the tapping finished by 
the usual method.—EVERETT W. CLEM. 
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SLOT FOR 
BENDING o> 
CLOSE= SPIRAL 


LEATHER PAD 
4* x 4" 








SLOT WITH 
HACK SAW 







CRANK COMPLETED COIL 
(SECTION THROUGH VISE) 


The leather pad 
and crank, and 
diagrams showing 
how they are used 


STARTING A 
SPIRAL COIL 


OIL springs and other wire coils are 

easily wound by the method illustrated. 
Suppose, for example, a coil of resistance 
wire has to be wound for a toaster. Obtain 
a piece of 4” round iron rod, slot one end, 
and bend as shown. Make a leather pad and, 
if stiff, cut a slot through the center. Place 
the winder, leather, and end of the wire in 
the vise as indicated, and turn the crank un- 
til the coil is completed. Keep the vice jaws 
tight. 

If a spiral coil is required, start the wire 
at an angle. Do not have the vise jaws too 
tight until a few turns have been made. The 
wire will form a track in the leather so the 








Coil Springs Quickly Wound by Hand 
Between Leather-Lined Vise Jaws 
















The diameter of 
the mandrel gov- 
erns the size of 
the finished coil 


rod will move at a uniform rate and feed the 
wire as evenly as if done with a machine. 
For larger coils, a bolt may be used in 
place of the crank, and a wrench used to 
turn it. The threaded end, however, will have 
to be cut off before the bolt is slotted to take 
the wire. Oil the leather, if necessary, to 
make the turning easier. For springs it is es- 
sential, of course, to use spring wire such as 
music or piano wire.—EDMUND C. HANLEY. 


Attaching Glue Blocks 
to Jaws of Clamps 


GLUING up pieces of furniture or other 
woodwork is often a two-man job because of 
the difficulty of tightening the clamps and at 
the same time keeping in place the blocks or 
scrap pieces of wood used to prevent the 

jaws from marring the work. This can 













@ COVER WOOD 
BLOCK WITH 
RUBBER STRIP 
FROM INNER 

TUBE 


PLIERS 










SCREW INTO WOOD BLOCK AT EACH END 
THROUGH COILS TURNED DOWN WITH 


%, DIA. CURTAIN 
SPRING DOUBLED 


be remedied if a method is devised to 


held by a rubber strip from an inner 
tube; in the other, by small diameter 


keep the blocks in place. Two ways are 
rh suggested. In one case, each block is 
2) 
SLIT 


SIDE coil springs such as those sold for hang- 


ing window curtains. The coil-spring 
method works better on very small 
clamps, but it may be necessary to 
grind a small notch to keep the spring 
from slipping off. The rubber-covered 
blocks have the advantage of provid- 
ing an extra soft contact surface. 











MARCH, 1939 





201 



































Convenient Barrel Stand Has Skids Attached 


ARREL § stands 

made like the one 
illustrated are an aid 
in handling bulk liquids 
in stores, large kitch- 
ens, factories, and 
elsewhere. The legs 
are 2” by 4”, the 
cradles aresawed from 
a 1” by 12” board, the 
braces are 1” by 3”, 
and the skids are also 
1” by 3”. When a bar- 
rel has been rolled up 
the skids onto the 
stand, the skids are 
turned up vertically, 
out of the way. Dow- 
els are fitted into the face of the front 
skid for hanging liquid measures and 
a funnel. While the lower ends of the 
skids are shown rounded off, this is 
not necessary. I now cut the ends to 
fit down squarely against the floor, as 
it is easier to roll the barrel up on 
them.—RUDOLPH KNAUS, SR. 






























When the skids are 
not in use, they 
are swung vertical- 
ly out of the way 








Fastening a Fence Wire 
So It Can Be Let Down 


WHERE access is necessary to a fenced-in 
field yet it is inconvenient to install a gate, 
a wire may be fastened so that it can be let 
down easily. Drive two long staples into the 
post so that the wire will slip between them, 
and push a nail through the staples to hold 
the wire. To let down the wire, simply re- 
move the nail with pliers.—NORVAL WRIGHT. 


Metallic Paper Insulates 
Inner-Spring Mattress 


PERSONS who like to sleep with the bed- 
room windows open in the winter often find 
that the cold air filters up through the in- 
ner-spring mattress and cools the sheets. 
This can be prevented by placing a piece of 
foil-covered insulating paper between the 
springs and the mattress. This not only pre- 
vents the infiltration of cold air, but re- 
flects body heat up to the sleeper. Covering 
the screened ventilating holes of the mattress 
with adhesive tape also helps to keep the 
cold air out.—L. F. TRIGGs. 
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Cleaning 


MOVIE 
FILMS 


WITH 


Electricity 


UST and particles of foreign 
matter that adhere to home 
movie film and cause specks 
and streaks on the screen 

may be removed from ordinary 
black-and-white film with damp cot- 
ton or various cleaners, but it is 
risky to use this method for cleaning 
color film. A much better and safer 
method is to make the simple elec- 
trical set-up illustrated. This costs 
less than the price of a good solvent 
cleaning kit. 

Two condenser plates are cut from 
a piece of tin can and mounted as 
shown. These are energized by 
means of a spark coil. An old model- 
T Ford vibrator coil is just the 
thing, and it can be operated by a 
storage battery, dry cells, or bell- 
ringing transformer. The condenser 
plates, which are connected as shown 
in the diagram, should be set as 
close together as practical without 
being so close that the spark will 
jump between them. 

The film is threaded through the 
cleaner by means of two guides, the 
current turned on, and the film pulled 
slowly between the plates. The rapid 
reversal of the electric charge causes 


the particles, which are held to the film by an 
electrostatic charge, to be released. 
piece of white paper is placed under the 
cleaner, you will be surprised at the miscel- 
laneous assortment of particles removed from 


the film. 


BY W. C. CHENEY 
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CONDENSER 
PLATES 


The complete set- 
up, how parts are 
wired, method of 
making the plates, 
and, below, one of 
the roller guides 


If a 



















BEND PLATES 
~ AS SHOWN 








CONDENSER PLATE 
(MAKE 2 FROM TIN) 

















































The camera is held on 
the end of the stand 
by a cut-off carriage 
bolt and a set screw 























Holder for Filters Bent 
from Copper Wire 


OPPER wire bent as shown in the accom- 
panying sketch makes an efficient filter 
holder for a camera. The loop that keeps 
the holder in place is shaped slightly smaller 
than the diameter of the 
lens mount so the ten- 
sion will hold it firmly. 
Although this holder 
was designed primarily 
for gelatin filters mount- 
ed between pieces of 
cardboard such as ama- 
teurs often use, it is 
equally valuable for un- 
mounted glass filters, 
and it will serve with a 
combination of three 
filters mounted between 
cardboard to slide hori- 
zontally in front of the 
camera lens for use in 
natural-color work. 





Copper wire is bent 


to fit snugly over 
the lens mount, and 
the ends are turned 
up to hold filters, 
inserted as at right 
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Miniature Camera Mounted on Flexible Lamp Stand 


HEN a low camera position is needed, 

as in a table-top or nature photography, 
and the ordinary tripod is too awkward, a 
desk lamp of the adjustable shaft type may 
readily be adapted for the purpose. Unscrew 
the light socket with attached reflector from 
the shaft and pull out the wires. One end of 
a bolt, altered as shown, screws into the 
tripod socket on the camera, and the other 
fits in the lamp stand. A hole drilled through 
the shaft and tapped to take a No. 8-32 
screw holds this adapter firmly. When the 
lamp stand is no longer needed as a camera 
support, the wires and socket are easily re- 
placed.—C. ELMER BLACK. 


Legibly Marked Graduate 


N INEXPENSIVE, pressed-glass gradu- 

ates, the ounce markings are often so 
faint as to be practically invisible in the dim 
light. They can be 
easily read, how- 
ever, if gone over 
with a durable 
black paint or 
varnish. Asphalt 
varnish is particu- 
larly suitable be- 
cause it is not af- 
fected by develop- 
ing solutions. 
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MADE FROM A FLAT 
SPRING-~CLIP LETTER FILE 











WOODEN FRAME 
SCREWED TO sa 


it oe HERE hi ~ 
‘I asia —|L 



































— 7 Pn zy t = sy —J 
PAPER Z— \ 
GUIDES WOODEN 
y, FRAME 
! 1 
ert i iL i aa i se 











_— 





N INEXPENSIVE hanging file 
A of the type illustrated, which 
may be obtained at almost any 
stationery store, can be converted 
into an efficient paper holder for 
enlarging. All that is necessary is 
to screw two spring clips to the 
bottom of the board as shown in 
the smaller photo. 

If white borders are desired, make a frame 
from 4” by 1” strips of wood, the outside 
dimensions being the same as the largest 
projection paper to be used, and reénforce the 
corners with angle irons on the outside. 
Screw the frame to the metal clip of the 
hanging file so that it will lift up when the 
clip is pressed, enabling the paper to be 
slipped underneath. Four strips of wood 





nailed to the base of the file just outside the 
frame area will serve as guides for centering 
the paper. The frame should be painted dull 
black, and the base of the file white. 

To adapt the holder for enlargements of a 


smaller size, make cardboard masks like 


shallow boxes to fit over the bottom of the 
frame, and cut rectangular holes out of the 
corners nearest the paper guides.—L.H. 





Small Sponge-Rubber Balls Form 
Nonskid Feet for Tripod 


OF ALL the nonskid tripod feet the writer has seen 













in use by amateur photographers or has tried himself, 
the most efficient are made by drilling holes in ordinary 
sponge-rubber balls to fit over the ends of the tripod 
legs. Not only do these feet prevent slipping on 
polished floors, but they also keep the, legs from 
sinking into soft or sandy soil.—H.R.H. 
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SODIUM ACE 
AND AMMONIUN 
CHLORIDE 















































VEN if you have already explored every 
bypath of inorganic chemistry, your 
adventures with test tubes and Bunsen 

Lae Uurners have scarcely begun. The 

whole realm of organic chemistry lies ahead 

of you—with ten new chemicals for every one 
that you have used before! 

While inorganic chemistry deals with min- 
eral substances, organic chemistry includes 
all the infinitely more varied products of 
plant and animal life. Today it also takes 
in many synthetic compounds that can be 
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Try Your Hand at 


THERMOMETER 


A 


Y RECEIVING FLASK CH? CH2 H2 


N 
~ 
cu® “cH 


CH2 
“a SN 
CH2z 


How hexamethylene tetramine is 
written in chemists’ shorthand 







found nowhere in nature. The 
best definition of organic 
chemistry, therefore, is “the 
chemistry of the compounds of 
carbon’’—omitting the oxides 
of carbon, the carbonates, the 
acetates, and the _ carbides, 
which usually are classed as 
“inorganic.” Only some 25,000 
inorganic compoundsare known 
to chemists, but the number of 
organic compounds discovered 
to date has probably reached 
a full quarter million. 

Suppose you pick a few at 
random—acetamide, salicylic 
acid, and hexamethylene tetra- 
mine. Don’t be scared off by 
a high-powered name like this 
last one. The compounds just 
mentioned are easy to make 
and experiment with, and will 
give you something new and 
interesting to try in your home 
laboratory. 

To make acetamide, mix 


Making acetamide. Crystals of sodium acetate and ammonium chlo- about 100 grams (three and a 
ride are melted in the lower flask, and the chemicals undergo a half ounces) of sodium acetate 
series of reactions to produce acetamide, water, and common salt 


crystals with an equal weight 
of ammonium chloride crys- 
tals. Place the mixture in a flask, to which is 
attached a vertical glass tube about an inch 
in diameter and two feet in length, wrapped 
in pipe covering or several layers of asbestos 
paper for heat insulation. Fit the top of this 
tube with a two-hole stopper carrying a 
thermometer and an outlet of glass tubing, 
which leads to a receiving flask. 

Now start heating the flask. Soon its con- 
tents will melt. Continue heating slowly, so 
that the temperature at the top of the verti- 
cal tube remains in the neighborhood of 110 
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With Ten Brand-New Chemicals 
for Every One You Knew Before, 
This Vast New Field of Research 
Holds Many Thrills for Amateurs 


By 
RAYMOND B. WAILES 
- co 


degrees centigrade (230 degrees Fahrenheit), 
for fifteen or twenty minutes. The chemicals 
in the flask will interact and form ammonium 
acetate and sodium chloride, or ordinary salt. 
The ammonium acetate, in turn, is decom- 
posed by the heat into the acetamide and 
water. This water collects in the 
receiving flask, while the acetamide 
remains in the lower flask with the 
salt after the heating. The verti- 
cal tube supplements the space that 
the flask provides for the reaction, 
and also serves the purpose of a 
“reflux condenser,’ which prevents 
the escape of volatile products from 
a flask by condensing and return- 
ing them. 

The next step is to separate the 
acetamide from the residue in the 
flask, and this can easily be done 
by distilling it off and collecting it. 
For this purpose, disconnect the 
upright glass tube from the flask 
and substitute a length of glass 
tubing that leads downward at a 
forty-five-degree slant to an empty 
collecting flask. The slanting tube 
forms an_ air-cooled condenser, 
which is preferred for distilling 
substances of high boiling point 
that would solidify and clog an or- 
dinary water-cooled condenser. It 
may be of two-foot length and of 
any diameter from half an inch to 
an inch; the tube previously used 
as a reflux condenser will serve, if 
you remove the heat-insulating ma- 
terial around it. The connection 
with the flask holding the aceta- 
mide should provide for inserting 
a thermometer, with the bulb just 
below the cork. 

Now heat the flask until the 
thermometer reads 250 degrees 
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centigrade (or about 480 degrees Fahren- 
heit). The acetamide will distill over into 
the collecting flask. Some acetamide will 
also crystallize in the condenser, as your 
distillation proceeds, but you can melt it and 
send it on its way by waving a flame across 
the tube. If the preliminary “refluxing” op- 
eration has removed most of the water, as it 
should, the final product in the collecting 
flask will be a white crystalline solid. Since 
acetamide avidly collects moisture from the 
air, it must be kept in a tightly stoppered 
bottle. To show this water-absorbing or 
“deliquescent” nature of your homemade or- 
ganic chemical, expose a few crystals of acet- 
amide to the air. In only a few hours, they 
will collect enough moisture to dissolve in it 
and form a clear solution. 

Place several grams of acetamide on a 
sheet of glass, melt it with a small flame ap- 





Air-cooled condenser being used to separate tlie acetamide 
from the salt. For some operations, a condenser of this 
type is more satisfactory than the water-cooled variety 
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By breaking down artificial oil of wintergreen, 
you can get a supply of salicylic acid crystals 


plied beneath the glass, and then allow it to cool. 
In about a quarter of a minute, a beautiful 
crystalline growth will appear. You can start it 
at any place you want, simply by touching the 
molten film of acetamide with a sliver of wood. 

Now for the most remarkable property of 
acetamide. Quite recently, chemical experi- 
ments have established that more different 
chemicals will dissolve in it than in any other 
known solvent. According to Prof. O. F. 
Stafford, of the University of Oregon, it rep- 
resents the nearest approach so far discovered 
to the fabled “alkahest” or universal solvent 
sought by the alchemists of old. Because of 
the importance of solvents in 
medicine and industry, new 
vistas may be opened by its 
use. You can verify for your- 
self how readily a compara- 
tively insoluble chemical like 
mercuric oxide (red oxide of 
mercury) can be dissolved in 
heated acetamide. 

Even simpler to make than 
acetamide is the compound 
with the formidable name of 
hexamethylene tetramine. All 
you need do is mix about 
thirty cubic centimeters (or 
one fluid ounce) of strong 
ammonium hydroxide _ solu- 


SIMPLE WATER BATH. The 
set-up at the right is used in 
making urotropin, or hexamethy- 
lene tetramine, from ammonium 


hydroxide and formaldehyde 
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tion with an equal volume of formaldehyde 
solution, and heat the mixture for about an 
hour on a water bath. This may be impro- 
vised by placing a porcelain evaporating dish, 
containing the liquids, on top of a beaker in 
which water is kept boiling with a Bunsen 
flame. The heat drives off water from the 
reacting chemicals, and the remaining white 
crystals of hexamethylene tetramine may be 
scraped from the dish and preserved in a 
cork-stoppered bottle. 


EAUTIFULLY colored precipitates are 

formed, in many cases, when a solution 
made from these crystals is added to solu- 
tions of inorganic chemicals. Try its ef- 
fect upon any of the metallic salts on your 
shelf, and also upon some tincture of iodine 
that you have diluted with water. You will 
find, for example, that hexamethylene tetra- 
mine yields blue precipitates with hot solu- 
tions of copper chloride, copper nitrate, and 
copper sulphate. Yellow precipitates are 
formed with uranium salts, and a brown pre- 
cipitate with the diluted iodine. A hot, satu- 
rated solution of calcium chloride gives a 
white precipitate, as do solutions of mag- 
nesium chloride and mercuric chloride. These 
“addition compounds,” as chemists call the 
products, go by such long names as calcium 
chloride hexamethylene tetramine. The pre- 
cipitate obtained with magnesium chloride is 
an antiseptic. 

Hexamethylene tetramine itself finds use 
as a medicinal drug, under the name of 
urotropin, which you may prefer to call it 
for short. It also is employed in certain types 
of gas masks, where its eagerness to combine 
with many toxic gases to form harmless com- 
pounds makes it of considerable value 
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as a protective material. 

You can make one type of 
synthetic plastic from your 
crystals of hexamethylene tet- 
ramine by heating a gram or 
so of them, in a test tube, with 
an equal volume of phenol 
crystals. A hard, transparent 
yellow resin will be formed. 

Your local druggist stocks 
hexamethylene tetramine, or 
urotropin, so you can obtain it 
ready-made for your experi- 
ments if you prefer. The drug 
store will also supply you with 
another interesting organic 
chemical to experiment with— 
artificial oil of wintergreen, or 
methyl salicylate. 

Used externally as a lini- 
ment for rheumatic aches and 
pains, methyl salicylate is 
manufactured by heating wood 
alcohol with salicylic acid and 
a small amount of sulphuric 
acid. You can readily tear it apart again in 
your laboratory, and regain salicylic acid 
from it. 

Dissolve about ten grams of sodium hy- 
droxide (two teaspoonfuls), or ordinary lye, 
in 100 cubic centimeters (about three and a 
half fluid ounces) of water. Let the solution 
cool, place it in a flask, and add to it ten 
cubic centimeters of the artificial oil of win- 
tergreen. Heat the mixture until the oily 
methyl salicylate disappears, which will take 
about fifteen minutes. To prevent the es- 
cape of the volatile oil from the flask, so 
that all of it will react with the alkali, the 
flask may be fitted with an air-cooled reflux 
condenser by mounting vertically, above it, a 
two-foot glass tube of at least half-inch di- 
ameter. Oil condensing on the inner walls 
of this tube will then drip back into the flask. 


HEN the oil has vanished, due to its 

reaction with the sodium hydroxide, 
remove the flask from the source of heat and 
cool its contents by running tap water over 
it. Then pour some strong hydrochloric acid 
into the flask, shake it, and cool it again. A 
white, needlelike precipitate of salicylic acid 
will be thrown down. Repeat the operation 
until adding more acid produces no precipi- 
tate. 

Now collect the precipitated salicylic acid 
by pouring the contents of the flask through 
a filter. Wash the crystals with several ap- 
plications of cold water, while they are on the 
filter paper, to remove the hydrochloric acid. 
Then place a clean beaker beneath the filter- 
ing funnel, punch a hole through the filter 
paper with a pointed glass rod, and pour on 
boiling-hot water. This will dissolve the 
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Beautiful fernlike crystals of acetamide form before your eyes 
when the chemical is heated on a glass plate and allowed to cool 


crystals and wash them into the beaker. 
When the solution in the beaker cools, they 
will crystallize out again, and may then be 
placed on paper, dried, and bottled. 

Salicylic acid is used for preserving food, 
and for preparing dyes. To observe one of 
its interesting color reactions, add a drop or 
two of ferric (iron) chloride to a solution of 
salicylic acid, which will yield a violet-col- 
ored product. Derivatives of salicylic acid 
serve a wide variety of important uses—some 
as perfumes, and (Continued on page 252) 





This simple test tells whether two white powders are 
the same organic chemical. Tiny piles of the pow- 
ders are heated to determine their melting points 
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Laws of Science 


Your Eye Is Focused 
Like a Camera 


HE world’s first camera was the eye. 

You can show by an easy experiment 
that your eye, like a camera, focuses on 
near or distant objects but not on both 
at the same time. Hold a square of wire 
screen about ten inches from your eyes. 
Concentrating on the screen, you see it 
distinctly; but a picture across the room 
behind it is blurred. Then concentrate on 
the picture, and the screen appears 
blurred. 






Looking through wire 
screen at some object 
beyond, you can focus 
your eyes on either 
the one or the other 









In the photographs at 
the right, the camera 
has duplicated the fo- 
cusing action of the 
human eye. In one the 
screen shows clearly, 
in the other a picture 


Gyroscope Resists Magnet’s Pull 


SPINNING gyroscopes resist any force which 
tends to upset their balance. You can demon- 
strate this in a curious experiment, using a small 
bar magnet and a homemade gyro-car, which is 
constructed from a toy gyroscope as shown in 
the photograph, with a bent iron wire extending 
from the top. Set the gyroscope 
in motion and then move the 
magnet near the wire. Instead 
of moving toward the magnet, 
the iron wire mysteriously 
moves away from it. Each time 
the magnet comes close, the 
same puzzling thing takes place. 
The explanation is that the 
magnet is really attracting the 
wire, but the gyroscope is 
counteracting the pull by mov- 
ing in the opposite direction. 




















POPULAR SCIENCE 





With a piece of ordinary window screening, a 
toy gyroscope, some glass tubing, and a few 
other odds and ends, you can perform five 
interesting tests that will prove nature's rules 











Test Proves That Plants 
Give Off Oxygen 


TO PROVE that plants 
liberate oxygen, suspend 
a glass funnel in a jar 
of water, inverted above 
some growing water 
plants. Then, fill a test 
tube with water and in- 
vert it over the end of 
= the funnel. After several 
days, the tube will be 
filled with gas. If you 
thrust a smoldering stick 
into the tube after it has 
been removed from the 
water, the wood will 
burst into flame, proving 
the gas you have col- 
lected is oxygen. 








HY DESERT mirages 

show pools of water on 
the sand, and polar mirages 
show ships and icebergs in 
the sky, can be demonstrated 
easily with a piece of win- 
dow glass. Hold the glass in 
front of you, a little below 





Proved in Easy Tests 


Liquid Exerts Pressure 


Upward, Too 


WHEN you fill a jar 
with water, the fluid 
exerts pressure in all 
directions, upward as 


well as downward 
and to the sides. A 
glass tube, open at 


both ends, and a small 
square of leather will 
enable you to demon- 
strate this fact in a 
simple test. Submerge 
the end of the tube in 
the water after the 
leather has been placed 
over the opening, and 
hold it an inch or two 
beneath the surface. 
The leather, instead 
of dropping to the 












A piece of leather is 
held against the bot- 
tom of the tube by the 
water's upward push 


bottom of the jar because its weight is great- 
er than the water’s, will remain in position 


against the tube, thus 


demonstrating that 


the water in the container has an upward 


pressure. 





the level of your eyes, and 
imagine it represents the di- 
viding line between a layer 
of warm, rarefied air near 
the ground and colder, denser 
air directly above it. The sky 
will be mirrored in the glass, 
reproducing the illusion that 
occurs in hot-weather mi- 
rages. Then, hold the glass 
above eye level and imagine 
it is the dividing line between 
cold, dense air below, and 
warm, rarefied air above. You 
will see objects seemingly 
projected on the sky, as in 


Cold-WeatherMirage 


the 


ma 








a cold-weather mirage. 
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the glass imi- 
be- 
those of hot cli- 
tes. See the drawing 


eye, 





What Kind of Wood Is It? 


. . « YOUR MICROSCOPE WILL TELL YOU 


Black 


walnut shows 
characteristic large 
ducts. White pine by 
polarized light looks 
like a piece of lace 


There’s No Guesswork About Identifying Wood 


When You Employ Your Magic Lenses To Reveal 


' 


the 


Beautiful 


Patterns of 


Its 


Cell 


Structure 


By MORTON C. WALLING 


from one made out of 
gum wood that has been skill- 
fully colored to resemble it? 
If you are the owner of a mi- 
croscope, and have looked at 
some of the wonders under the 
bark of a tree, the chances are 
that you can. For an examina- 
tion of the microstructure of 
wood shows you very clearly 
why walnut is walnut, and why 
red gum is not; and it intro- 
duces you, too, to a great many 
other interesting things. Wood, 
so easily obtained and prepared 
for examination, is one of the 
most entertaining subjects for 
microscopic study. 

Before discovering the surest 
way of identifying American 
black walnut, let’s see what 
wood is. It is, essentially, part 
of a plant stem. An important 
division of the stem is the cam- 
bium layer, made up of living, 
growing tissue. This tissue 
grows by producing new cells 
and shoving the old ones aside. 

The cells forming and even- 
tually dying on the inner side 
of the cambium layer consti- 
tute the wood of the tree, and 
those on the outer side form 
the bark. A little reflection will 
show that the oldest part of 
the wood is that nearest the 
center of the trunk, while the 
oldest part of the bark is at 
the outer surface. The dead 
cells forming the bark constant- 
ly break and wear away, so that 
the bark never gets beyond a 
fairly constant thickness, which, 
of course, varies according to 
the kind of tree. 

In any oak, pine, birch, wal- 
nut, or other tree commonly 
used for lumber, only a few 
outer layers of cells in the 
woody portion are alive. The 
rest are dead, and may even 
rot away without affecting the 
life of the tree. The living, out- 


AN you tell a piece of 
genuine walnut furniture 
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PREPARING SPECIMENS 


Sections of dark wood like wal- 
nut are seen to better advan- 
tage if first bleached with sodi- 
um hypochlorite (laundry 
bleach) and then stained with 
safranine or other dye. Be- 
low, a straight razor can be 
used to cut cross sections, and 
a sharp plane will make tan- 
gential and radial sections 





er wood is called sapwood because it con- 
tains watery sap, while the dead part is 
called heartwood. 

The cambium layer produces the annular 
rings. Annular rings? Perhaps you had 
better get out your microscope and take a 
look at some rings before getting more in- 
volved in detail. A piece of pine wood will 
show annular or growth rings better than 
some of the harder woods like oak. Get a 
piece of white pine and, with a very sharp 
knife or razor, cut some thin slices, the thin- 
nest you can make, squarely across the 
grain. Soaking the wood in water for sev- 
eral hours sometimes will soften it so that 
it cuts more easily. Select a few of the 
Slices of most uniform thickness, an eighth 
inch or so wide, and place them on a glass 
slide. For a permanent mount, simply wet 
he slices with xylol and mount them in 
‘tanada balsam under a cover glass, or fol- 
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low the steps pictured in the photographs. 

Your first impression when you squint 
through the microscope is that you have 
made a mistake and got a fragment of ex- 
quisite lace on your slide, instead of a wafer 
of ordinary white pine. This lacy construc- 
tion is typical of all woods, and is found in 
considerable variety. It consists of a net- 
work of cells. These cells, as you can dis- 
cover later by examining longitudinal sec- 
tions, are long tubes running lengthwise with 
the tree trunk. 

Notice how the cells are arranged in bands. 
Beginning at the rather sharp boundary of 
one of the bands, observe that the cells are 
large and comparatively thin-walled. As you 
move the slide sideways, toward the oppo- 
site edge of the band, you find the cells 
growing gradually smaller until, near the 
edge, they become rapidly smaller and their 
walls increase considerably in thickness. 
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They are 


Medullary cells in radial section of oak. 
channels for the cross flow of sap through the tree 


Then, abruptly, another series of large, thin- 
walled cells begins, marking the boundary 
of another band. 

These bands of different-size cells form 
the annular rings in the pine, and are re- 
sponsible for the grain of the wood. The 
large, thin-walled cells were formed during 
growth of the wood in the spring, when the 
tree sprang to life rather suddenly after its 
winter’s sleep, and when large volumes of 
water had to be rushed through them to 
branches to supply the growing buds, leaves, 
and branch tips. As the season progressed, 
the rate of growth slowed down, less water 
was required, and smaller cells were suffi- 
cient to handle traffic. In the fall, when the 
demand for water fell rapidly toward zero, 


° PERMANENTLY MOUNTED SLIDES, 


How to make permanent mounts of wood sections. 
First cut, bleach, and (if necessary) dye them 
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very small cells with thickened walls were 
formed. 

Pine wood exhibits this difference in cell 
size more clearly than most other woods 
because all of its cells act equally as water 
carriers, and are the type called tracheids. 
Other woods of more advanced development 
than pine, such as walnut and oak, have sys- 
tems of water distribution that include large 
ducts or tracheae. These cells range from a 
few inches to a few yards in length, and 
when observed in radial or tangential sec- 
tions of wood (see later paragraphs) are 
seen to have walls marked by spirals or 
small pits. To obtain cross sections of large 
ducts, slice walnut, oak, or mahogany across 
the grain. : 

These woods present a different kind of 
lacy beauty. Besides the fairly uniform cells, 
you will see a number of very large cells 
among them. The large ones are ducts. The 
dividing line between the annular rings, 
sometimes a bit difficult to find, is made by 
cells that shrank in size rather abruptly at 
the coming of winter. In comparison with 
the pine-tree cells, these cells didn’t have 
to regulate their sizes very much for the 
water required, because the circulation was 
handled efficiently by the large ducts. 

Go back to the pine cross section for a 
moment. You will find, mostly in the small- 
er-celled area produced by late-summer and 
fall growth, groups of distinctive cells ar- 
ranged in a ring. These form the resin ducts, 
which are the channels through which resin 
oozes at the surface of the stump of a 
freshly cut pine tree. 

Next make a cross section of red gum 
wood, the kind usually used to imitate wal- 
nut. Examine it carefully, noting whether 
it exhibits the large ducts seen in walnut. 





PROPERLY 


Then rinse the sections in water and lay them on 
a clean blotter to remove most of the moisture 
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® START WITH RECTANGLE OF SILK 


@ HOW EDGES ARE FOLDED AND 
SEWED TO MAKE THEM DUST PROOF 


== 


@ DETAIL OF HEM AT BOTTOM, 
WITH WIRE-RING STIFFENER 
AND WEIGHT 


© AFTER SEWING, TURN HOOD 
INSIDE OUT. BEND WIRE RING 
TO SHAPE, LEAVING ENDS 
UNCONNECTED, AND THREAD 
WIRE THROUGH HEM, MAKING 
SMALL SLIT ON INSIDE OF HEM 
IF NECESSARY 








FOLD, CUT,AND SEW TO SHAPE 
APPROXIMATELY LIKE THIS, THE 


EXACT FORM DEPENOING 
UPON INSTRUMENT 








Here's an oiled-silk "topcoat" that will 
keep dust and dirt out of your microscope 


























Now you know how to identify genuine 
American walnut. Look for the large pores 
formed by the ducts. These will appear either 
as round holes or elongated openings, visible 
with the naked eye, depending on the angle 
at which the wood was sawed with respect 
to them. Genuine walnut always has these 
characteristic pores, which are recognizable 


MADE, CAN BE USED OVER 


Apply dioxan to extract the rest of the moisture. 
Repeat the process several times as a precaution 
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even though they may have been filled with 
something during the finishing process. 

You can have several evenings of fun 
merely looking at the cross sections of vari- 
ous woods. But there are other sections to 
explore. Considering the tree trunk as a 
whole, there are three common ways of cut- 
ting the wood to (Continued on page 254) 


AND OVER AGAIN ° 





Mount the dioxan-saturated sections under cover 
glasses in Canada balsam thinned out with dioxan 
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ew Aids for 


How the thin speaker (arrow) can be mounted on a wall to blend 
with a room's decorations. The diagram shows its construction 


Unique Soldering Iron Is 
Economical To Use 


CONSUMING electricity only at the moment 
of soldering a connection, a new soldering 
iron is economical to use and eliminates many 
inconveniences of the old-type electric solder- 
ing irons. Two electrodes fed by a transform- 
er are short-circuited against solder and 
the point to be soldered. The heat melts the 
solder, which makes the union. 


This electric iron solders by making a short circuit 
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O FLAT that it can be installed 
S in a picture frame and hung 
up on a wall, a new loudspeaker 
embodies a novel design in which 
the magnet is inside the speaker 
cone, instead of behind it as 
in conventional practice. When 
mounted against a wall or other 
flat surface, the sur- 
face itself becomes an 
effective baffle board. 
Since auxiliary speak- 
ers ordinarily require 
either cumbersome 
baffle boards, or equal- 
ly cumbersome indi- 
vidual cabinets, the 
ultrathin speaker 
makes possible the in- 
stallation of speaker 
units in several rooms 
in a house, each speak- 
er connected to the 
master radio, without 
the rooms becoming 
cluttered. A diagram 
of the new unit, anda 
typical installation, 
are shown in the illus- 
trations at the left. 


DIAPHRAGM 


Kits Provide All Parts for 
Making Coaxial Cables 


COAXIAL cable for use as antenna lead-ins, 
transmitter feeders, and the like, can now be 
made by the amateur radio experimenter in 
various lengths with kits just put on the mar- 
ket. Cuplike perforated beads are strung on 
a length of wire. A metallic-mesh jacket is 
then pulled tight over the partially telescop- 
ing beads, and sealed at each end with special 
clips. All the necessary parts for assembling 
the cable are supplied in the kits to make 
lengths of ten, twenty-five, or fifty feet. 
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AN INGENIOUS installation of the pick- 
up unit on the underside of the hinged 
top of record player for radios has two 
advantages. In the first place, the in- 
stallation provides a semiautomatic rec- 
ord repeater, since the unit sliding along 
parallel rods always returns to the start- 
ing position when the lid is raised, the 
needle coming to rest at the beginning of 
a record when the lid is closed. In the 


second place, the pick-up travels 
on a straight track, so that its mo- 
tion across a record during opera- 
tion is along a _ straight line, 
instead of in an arc as with the 
pivot-type arm. It is adjustable to 
either ten or twelve-inch records. 


Handy Storage Bins 
Hold Radio Parts 


AVAILABLE in a variety of sizes 
and shapes, bins that can be as- 
sembled into a single unit are 
handy for storing radio parts where 
they will not clutter up the ama- 
teur’s workshop. Constructed of 
steel, the bins may be screwed to a 
wall, or placed where convenient. 
A typical assembly is shown in the 
photograph below. 





As many bins as desired can be added to 
the assembly to fit the amateur's needs 


MARCH, 1939 


Lifting Phonograph Top 
Resets Pick-Up Arm 






















Lowering top of the 
record player sets 
pick-up arm in place 












When the record is 
finished, lifting the 
top returns the unit 
to starting point 












Amateurs’ Code-Practice Records 


AMATEURS preparing themselves for their station- 
license examinations can now practice the code by using 
inexpensive code-practice phonograph records recently 
put on the market. They can be used on any phonograph 
and provide a wide range of transmission speeds for the 
radio beginner as well as those more advanced. 


Lever Switch Can Be Ganged 


WITH a wide range of ap- 
plications in the amateur ra- 
dio field, a low-capacity, lever- 
action selector switch now on 
the market can be easily 
ganged to form double, triple, 
or quadruple switching units. 
The selector switch is shown 
both singly and ganged 
with a mounting plate 
in the photographs re- 
produced at the left. It 
is equipped with handy 
connection lugs. 
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By BILL NORTON 


ITH two independent sets of controls, 

mounted on opposite ends of its cab- 

inet, this novel bedside receiver can 
be operated easily by either occupant of twin 
beds. A flick of a conveniently located switch 
instantly changes the operation of the set 
from one side to the other. 

The circuit makes use of four all-electric 
tubes of the octal type. The filaments of these 
tubes are designed to function on either alter- 
nating or direct current, and in this particular 
set are coupled to each other in a rather in- 
teresting arrangement. The first tube, which 
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FROM EITHER SIDE 


At the flip of a switch, either of two pairs 
of controls on opposite sides of this twin- 
bed radio will tune and regulate the receiver 


is a radio-frequency pentode, is coupled to 
the detector stage through a high-imped- 
ance radio-frequency choke, a .0005-micro- 
farad mica condenser, and a one-megohm 
resistor, instead of the more conventional 
radio-frequency coil and tuning condenser. 
This method was chosen in order to sim- 
plify the connections for switching from 
one set of controls to the other. Two sep- 
arate tuning stages would have resulted 
in the circuit being too. unstable because of 
the feed-back through the switch wiring, un- 
less careful shielding were employed. 
However, choke-coupling of the radio-fre- 
quency stage has its disadvantages, the main 
ones being a slight loss in volume, and broad- 
er tuning. To eliminate the latter, an iron- 
core, radio-frequency choke should be used, 
together with a well-designed antenna coil. 
If the reader desires still greater selectivity, 
he may obtain it by using a shielded, iron- 
core antenna coil with a low-impedance 
primary. 
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The second disadvan-_ The circuit's four octal tubes are grouped on the top of the chassis. 
tage, namely, loss of vol- All other parts but the speaker are below it. Note the two volume-control 
ume, is eliminated by units and tuning condensers, and the handy selector switch at the back 
using impedance-coupling 
between the detector and 
audio stages, instead of re- 
sistance-coupling. A cen- 
ter-tapped impedance 
choke is employed for this. 
It is connected into the 
grid circuit of the output 
tube. Since such chokes 
are hard to find in radio- 
parts catalogues, a good 
substitute may be made by 
using a standardized trans- 
former with a one-to-two 
or one-to-three ratio. 

To change the audio 
transformer into a center- 
tapped impedance choke, 
simply connect the out 
wire of the primary wind- 
ing to the in wire of the 
secondary winding, and 
then ground them directly 
to the chassis. The start 
of the primary winding 
then goes to the grid-coup- 
ling condenser, while the 
other end of the secondary 
winding goes to the grid 
of the 25A6G output tub». 
If the reader is unable to 
determine the correct con- 
nections beforehand, all he 
needs do is try the leads 
from the transformer first 
one way and then the oth- 
er, retaining the connec- 
tions that give the best 
results. The output pen- 
tode, which is a 25A6G, 
will easily handle a two- 
watt output without over- 
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The chassis is placed well to the rear of the cabinet, to 
leave room for the speaker mounted behind the front panel 


loading, which is ample for most purposes. 

In the interests of compactness, a special, 
six-inch orthodynamic speaker is used to 
handle the output from the set. Its total 
depth is only 244”, which is considerably less 
than the depth of a conventional six-inch 


electrodynamic speaker. The magnets of the 
orthodynamic speaker, mounted directly above 


the center of the cone, make this saving of 
space possible. 

The switch used in the bedside radio to 
change the tuning controls from one side to 
the other is of the three-pole, double-throw 
type. Since it is impossible to obtain a toggle 





THIS SIDE 
DETACHED 





How the modernistic weoden cabinet is constructed 
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switch of this kind, a rotary 
switch such as that used in tube 
analyzers was chosen instead. 

The cabinet, measuring 744” by 
744,” by 7%”, is constructed of 
wood, as shown in the drawing 
below. Because of the projecting 
shafts for the dual controls, one 
side of the cabinet must be made 
detachable so that the chassis can 
be slipped into place. To complete 
the modernistic appearance of the 
general design, the writer enam- 
eled the cabinet black and applied 
strips of decorative silver banding. 
Although this can be thin metal, 
the same effect can be obtained 
with sections of metal-foil ribbon 
of the type sold for indoor an- 
tennas. These can be cemented 
in place after the finish has been 
applied. 

Like all A.C.-D.C. receivers, 
this set requires no ground, the 
circuit being grounded internally 
through the house wiring. For an antenna, 
either an outdoor or an indoor aerial can be 
used. In the original, a twenty foot length of 
silk-covered wire strung around the molding 
gives excellent results. 





LIST OF PARTS 


6K7G tube. 

6J7G tube. 

25A6G tube. 

25Z6 tube. 

Two .00035-mfd. midget condensers. 

Two 16-mfd. electrolytic condensers. 

One 5-mfd., 25-volt electrolytic con- 
denser. 

Three .1-mfd. tubular condensers. 

One .05-mfd. tubular condenser. 

One .02-mfd. tubular condenser. 

Two .0005-mfd. mica condensers. 

One line-cord resistor. 

Two 300-ohm, %-watt resistors. 

One 1-meg., %-watt resistor. 

One 2-meg., %-watt resistor. 

One 200,000-ohm, %-watt resistor. 

One 600-ohm, 1-watt resistor. 

Unshielded antenna coil. 

Iron-core, radio-frequency choke. 

Three-pole, double-throw switch. 


Two 15,000-ohm volume controls with 
switches. 


Audio transformer, 1 to 3 ratio. 
Filter choke. 


Miscellaneous :—Aluminum chassis, 7%” 
by 4%” by 3”; four octal tube sockets, 
four dials, two aluminum shields, two 
insulated grid-cap leads, speaker, etc. 
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EASTMAN’S NEW 
HIGH SPEED FILM 


MAKES NIGHT SNAPSHOTS 
EASY EVEN FOR A‘°1 BROWNIE 




















Ovex it took an expert—and an expensive ALL YOU NEED 


camera—to make snapshots at night. Now the I. Your present camera 


most inexperienced of picture takers are shoot- 


ing happily away after dark. You need less light loaded with the new 


indoors than ever before; and you use any cam- Kodak Super-XX Film 
era that takes the new high speed film, Kodak 

Super-X X—even an inexpensive Brownie. And 2. A couple of inexpen- 
what pictures you get! Taken instantaneously, sive Mazda Photoflood 
with a film four times as fast as ordinary film, lamps in Kodak Handy 





mn > 7-4 > « > 
they’re unposed, informal, full of life. ReRastors 





FREE BOOKLET. . . This little booklet introduces ~~, 
you to one of picture taking’s biggest thrills—snap- 
shots at night. A single reading, and you're ready 
to make nighttime snapshots you'll be proud of. 
Non-technical text, interesting photographs, easy- 
to-understand diagrams, and light arrangements. 
At your dealer’s . . . Eastman Kodak Company, 
Rochester, N.Y. 
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Two meters mounted on top of 
the receiver, as shown above, 
indicate the signal strength 
in each of the tuning units 


radio fans, a new receiver applies the 

same “diversity reception” principle used 
by the transatlantic telephone stations to 
overcome radio fading. Designed to take ad- 
vantage of the fact that the degree of fading 
of a given signal varies widely in different 
receiving antennas, the receiver is in reality 
twin units connected to a pair of antennas, 
one rigged horizontally, the other vertically. 
When a signal picked up by one antenna 
“fades” or weakens, the other gains in 
strength in the same proportion. Fed to a 
single amplifier, their output is automatically 
mixed and produces signals of constant 
strength in the loudspeaker. 

Some time ago the broadcasting networks 
began experimenting with this scheme of 
“diversity reception” to improve the quality 
of transatlantic programs. When listeners 
tuned their receivers for rebroadcasts from 
European capitals, during the recent war 
crisis abroad, the excellent reception that 
they obtained bore witness to the success of 
the new method. With the adaptation of the 
idea for amateur sets, distance fans can now 
enjoy the same improvement. 

Compactly mounted on the same chassis, 


frasio of its kind to be offered amateur 
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No More Radio Fading... 


AMATEUR RECEIVER USES TWIN ANTENNAS 
TO PROVIDE CONSTANT SIGNAL 


STRENGTH 


the twin receivers of the two-in-one amateur 
outfit are tuned by a single control, making 
it as simple to operate as any ordinary set. 
A three-position switch will cut in whichever 
receiver, according to visual meters, is receiv- 
ing a constant-strength signal. 











HORIZONTAL T 
ANTENNA 





VERTICAL 
ANTENNA 
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Signals fed to the receiver from two antennas, 
one vertical, the other horizontal, eliminate fading 
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You can’t beat motorcycling for plenty 
of excitement and fun. Takes you where 
thrills come thick and fast. You make lots 
of new friends — go on club runs and 
gypsy tours — attend hillclimbs, reliability 
runs, tourist trophy races — pal with other 
happy riders, See your Harley-Davidson 
dealer. Hear the fun-packed story of motor- 
cycle club good times. Take a ride on a 
snappy new 1939 Harley-Davidson. Get the 
“teel” of motorcycling—greatest of all out- 
door sports. Ask your dealer about his Easy 
Pay Plans—and send in the coupon NOW! 





TOURIST TROPHY CHAMPION 
Winner for the 4th consecutive time 
of the 45” and 80” National Tourist 

Trophy Championships. 


WORLD'S 


MAI L HARLEY-DAVIDSON MOTOR CO., Dept. PS-339, Milwaukee, Wisconsin 
Send illustrated literature and FREE copy of “ENTHUSIAST,” 
COUPON Motorcycling Magazine. Stamp is enclosed for mailing cost. 


Now! 
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Cut-Away Tire Casings 
Make Good Mud Chains 


OLD tire casings can be made into rubber 
chains that provide good wheel traction over 
muddy roads. Slice all the way through the 
tire at one point, and then cut away eleven 
sections of the casing to leave twelve ribs, as 
shown above. In use, the improvised mud 
chains are slipped over regular tires and 
fastened at the ends with wire.—A.E.B. 


Grip for Greasy Oil Can 


SLIPPERY oil cans 
are sometimes hard 
to hang onto when 
working around a car. 
To eliminate’ this 
trouble, I cut a piece 
of sheet metal in the 
pattern shown at the 
right, with a hole in 
the center and the 
ends bent around and 
soldered to form fin- 
ger loops. This unit 
was then slipped over 
the neck of the can 
and the spout screwed 
on.—J.A.S. 


Greasy oil cans won't 
slip from your fingers 
with this simple device 








or Car Owners 


Looped over a hook, the wire 
keeps plug from pulling out 


Cord Looped over Hook 
Keeps Plug in Socket 


To AVOID the annoyance of having the 
plug on the end of a trouble-lamp extension 
cord pull out of the wall socket when the 
light is being moved about during use, try 
the method illustrated above. Bind a loop 
near the plug end of the cord and hang it on 
a hook screwed into the wall just above the 
socket. Then the plug can’t pull out, no 
matter how hard the cord is tugged.— A.W.C. 


Water Lubricates Tire 
To Make Removal Easy 


WHEN removing a tire from an automo- 
bile wheel, motorists can save themselves a 
lot of pounding, hammering, and prying with 
a hand tool, by using water as a lubricant. 
Lay the tire flat and 
pour water around 
the rim where it con- 
tacts the tire. The 
shoe can then be 
loosened easily by 
pressing down with 
your foot around the 
edges.—C.V.C. 














f . i / 
Tires come off kip , 
rims easier if / ‘a y d ‘f 
first wet with ) na ~ 
water as shown [4] Y 
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The entire front-end running-gear 
assembly of the 1939 Chevrolet Master 
De Luxe model forms a single unit. 


With the adoption of a completely new design of 
Knee-Action for its 1939 Master De Luxe models, 
Chevrolet has put in effect a revolutionary improve- 
ment in motor car assembly systems. Instead of 
being added to the chassis piece by piece on the final 
assembly lines, the entire front end is assembled at 
the manufacturing plant at Detroit, and shipped 
as a unit, ready for bolting to the chassis frame at 
Chevrolet’s assembly plants throughout the country. 
This system assures that every car will leave the 
line with its wheels aligned and its steering gear 
adjusted to the exact standards set up by the engi- 
neering department. 

At the manufacturing plant in Detroit, each 
front-end unit is placed in an elaborate master jig 
which gauges every part and locates it accurately 
before the assembly is finally tightened up and its 
parts locked in permanent position. When the unit 
is bolted to the chassis frame at a car assembly 
plant, no further check is required to insure correct 
steering and wheel alignment. Ordinarily, these 
adjustments are made on the car assembly line, 
where variations in tires, tire pressures, front springs, 


"““CHEVROLET’S 
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Front Wheels Aligned 
Before Car Is Built 


Please mention PopuLaR SCIENCE MONTHLY when writing to advertisers. 














Cutaway view shows the individual spring 
suspension, or Knee-Action, of the new 1939 
Chevrolet Master De Luxe. 


etc., tend to prevent exact uniformity in the align- 
ment and steering. 

For service work, the entire front end—compris- 
ing the front cross-member, Knee-Actionsuspension, 
shock absorbers, torsional sway eliminator, king 
pins, steering knuckles and spindles, steering pit- 
man arm extension and tie rods, hydraulic brakes 
and front wheels—may be removed as a unit with- 
out disturbing the original wheel alignment and 
steering adjustments.—Chevrolet Motor Division, 
General Motors Sales Corporation, Detroit, Mich. 
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PIONEERS IN 


following cuts: Nos. 0,2 
is finest cut). 614” length in No. 2 cut is 
most popular for general use. If your 
hardware dealer cannot 
supply you, write us. Be 
sure to specify length 
and cut vou wish. Nich- 
olson File Company, 19 
Acorn Street, Provi- 


dence, R. IL, U. S, A. 
A FILE FOR EVERY PURPOSE 


Whether you're a fine die-maker in a 
jewelry manufacturing plant, ora home 
craftsman with a love of precision, these 
Nicholson X. F. Needle Files will suit 
you “to a T”. What’s your most delicate 
filing job? ... fashioning a tiny capstan 
for a ship model? .., a slide-valve for 
.. in this box is 
the right shape Needle File to do it to 


These sets are supplied with 12 files 
in your choice of any one of the follow- 
ing lengths: 4°. 454”, 514”, and 614”, 
any one of the 


. 4, and 6 (No. 6 





SHOWN 
ACTUAL SIZE 
NICHOLSON X.F, 
NEEDLE FILE 
(FLAT) 








QUALITY PRODUCTION 
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Simple Way To Paint 
Wire Automobile Wheels 





Wy 


WHEN painting wire wheels, you can save 
yourself time and trouble by piling the wheels 
one on top of the other and spraying down 
through the whole batch. The rims form an 
inclosure that prevents the spray from 
spreading, and each wheel gets well covered. 
Excess paint can be removed with a gasoline- 
dampened rag.—A.C.M. 


Special Rocker-Arm Tool 
Removes Valve Push Rods 


A HANDY tool for removing and replacing 
valve push rods on overhead-valve engines 
can be made from an old tire iron. Notch 
one end and bend the two points down sharp- 
ly. Fit a J bolt loosely through a hole about 
three inches from the slot. Used as shown 
in the drawing below, it will prove a valuable 
aid for valve work.—F.A.R. 










END NOTCHED 
AND BENT 
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FISHER FACTS 


FISHER NO DRAFT INCREASED 











































ASSIST CORD SAFETY . oR 
LUGGAGE WITH SHOULDER INSIDE DOOR Ph meezan VISION 
COMPARTMENT COAT HOOK LOCK BUTTONS f co . 


AND VENTIPANE LOCKS 


DRIP SHIELD 


VENTILATOR 


”~ al WITH SCREEN 


i 
~S 


“iT 


FINISH 
ADJUSTABLE 
SUN VISOR 


COMFORTABLE 
ARMREST 


IN REAR SEAT LOCK HANDLE 


QUALITY OF 




























GLOVE 
TRIM MATERIAL COMPARTMENT 
AND TAILORING \! oie 2068 
e TWO-WAY 
RUBBER DOOR ADJUSTABLE SILL PLATES, FRONT DOOR 
Ss Pen. silane MOULDING WIND CORD FRONT SEAT ETCHED ARMREST 
n 
n 
n 
1 They're saying, “Chevrolet's the Choice” in the low-price field—and the diagrammatic 
: drawing above quickly shows that its Body by Fisher is one of the best reasons why. 
- . 
—in the new Body by Fisher 
~ 
Ss 
h UXURY starts back of the assembly line in the its steel floor are scientifically insulated against 
A new Unisteel Body by Fisher — thanks to heat, cold and noise. 
n Fisher engineers. Yes, luxurious comfort is as important in the new 
le For it is a luxury, indeed, to have a car body that is Body by Fisher as is its Unisteel resistance to 
all in one substantial steel unit — from seamless wear, weaving, jolts and shocks. Just sit in its 
steel Turret Top, through all the steel panels wider, more comfortable seats — look at all the 
| and reenforcements, right down to the solid fine new fabrics and jewel-like appointments that 
steel floor. Fisher craftsmen have fashioned this year. 
But, of course, this inseparable unity of the Unisteel And just note the increased visibility they’ve pro- 
Body is only the beginning of the luxuries with vided for greater safety! 
which it adds so much extra - x No wonder people are saying “For 
value to the 1939 General Motors . 1939 better buy the car with Body 
cars. by Fisher.” 
, For instance, its steel Turret Top, ». add 
all of its steel panels and even ay Cer 
CeneraL |i ae BODY BY 


MOTORS 





—F 





ON GENERAL MOTORS CARS ONLY: CHEVROLET - PONTIAC + OLDSMOBILE - BUICK - LASALLE + CADILLAC 


cme satirist. te 


Ln 
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YOUR MILLION 
DOLLAR IDEA ISN’T 
WORTH A NICKEL 





ANIDEA! And right at 
hand an easy means 
of getting it down on 
paper...an Underwood 
Portable! 


a . . 
WHO knows what your ideas are worth until you try 
them out yourself—record them on paper, put them 
in shape for discussion with people who really count? 


And who knows any better way to register an idea or | 


to attend to any writing detail than to “get it down on 
paper’ by means of an Underwood Typemaster Portable. 


The Underwood Typemaster offers the Champion 
Keyboard, Sealed Action Frame, Dual Touch Tuning, 
and many other features. Beginners find it easy to oper- 
ate and to turn out a fine looking typing job. People 
who’ve seen it enthuse about its new modern design. 


Get an Underwood Typemaster—Let it inspire you to 
develop your ideas ... to make your dreams come true. 
See your nearest Underwood Dealer or mail the coupon. 
Portable Typewriter Division e UNDERWOOD ELLIOTT 


FISHER COMPANY . . Typewrtters . . Accounting Machines 
_, Adding Machines, .Carbon Paper. .Ribbons and other Supplies 


One Park Avenue New York, N. Y. 
Sales and Service Everywhere 


UNDERWOOD 


Portable Typewriters 








Take delivery for as 

low as $3.00 down 
(Student Model) 

more than a year to 

pay balance, includ- 

ing carrying charge. 











Portable Typewriter Division 
UNDERWOOD ELLIOTT FISHER COMPANY 
One Park Avenue, New York, N. Y. 
Gentlemen: Please tell me all about the new Underwood Port- 
ables and convenient budget terms 


Name 


Address 
PSM 3-39 


City — 
Copyright 1938, Underwood Elliott Fisher Company 
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Steel Wool Improves 
Car‘’s Hot-Air Heater 


You can make your manifold-type, hot-air 
heater much more efficient by inserting a 
fluffy wadding of steel wool in the heater 
casing so that it comes in contact with the 
manifold, as shown. It should be packed so 
that it slows up the flow of air and provides 
a larger heating surface, but not so solidly 
as to create any danger of overheating the 
manifold. It is a good idea to fill the heater 
only half full at first. If this is not enough, 
more wool can be added until adequate heat 
is provided.—S.L. 


Leather Strap Is Aid in 
Installing New Fan Belt 





USE of a leather strap helps when installing 


a new fan belt on a car. Place the fan belt 
over the fan and crankshaft pulleys, and 
loop the strap around the fan belt as in the 
drawing above. Pulling the looped strap 
makes it an easy matter to stretch the new 
belt so that it easily slips over the generator 
pulley.—N.V. 


POPULAR SCIENCE 



































ae = 











: cs P 







i 4 & 
 . 
| i 
y 


ie 


% 
> 
& 
> 


This is the 
spark plug(Champions 





use ! The best spark plugs for your car are those 


that are outstanding in open competition. 
In racing, Champion Spark Plugs are the 
choice of racing champions. Because of 
$ the better performance they bring to every 
engine, Champions have for fifteen con- 
secutive years equipped the vast majority 
of all victorious racing engines everywhere. 























IT IS THRIFTY TO INSTALL NEW SPARK PLUGS — DEMAND CHAMPIONS 
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Photographer's Foot Switch 


CONTROLS LIGHTS, ENLARGER, OR PRINTER 





switch designed for’ external 
mounting, this photographer’s 
foot switch is valuable for use with 
photofloods, enlargers, and printing 
boxes. For lighting purposes it is de- 
sirable to use a three-way rather than 
a two-way switch; 60- or 100-watt 
bulbs may then be mounted alongside 
the photofiood lamps so that all focusing and 
posing are done by their reduced light. As 
long as the foot is kept on the pedal, the small 
lamps are on, but when the foot is raised, 
they snap off and the photofloods switch on. 
On base A is mounted a special bracket B 
of heavy gauge metal. One of the terminal 
plates of a duplex outlet is cut with a hack 
saw as at C, and the slot filled with sealing wax 
or airplane cement. The outlet is then fastened 
to bracket B. Next, the switch is wired as shown 
and screwed to the base. The yolk D is held in 
place by a rod that passes through a 1/16” hole 
drilled through the toggle. The stiff wire pedal 
connector is fastened to one end of the yolk, and 
a spring of sufficient (Continued on page 232) 


B sw around a standard toggle 





For most uses 
the switch may 
be of the or- 
dinary on-and- 
off type, but 
1 the drawings 
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SAME AS , 22 OIA.OF 4 show a hook-up 
SWITCH | HEIGHT OF TOGGLE ~ that does this 
{ 7 and will also 








control two in- 
| dependent sets 
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i :) beeen «~ taking pictures 
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TO BOTTOM U4 
TERMINAL 


FOR OTHER PHOTO ARTICLES, SEE PAGES 140-141, 203-205, AND 232. POPULAR SCIENCE 

















FOR HIS 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
BASS-GUARANTEED BARGAINS 




























Central announces a 




















@CANDID MIDGET—Schneider F:2 splendid new Bargain 
lens, Rapid Compur, Eveready case, Book — sent Free on 
list $84.75 . $54.75 request while the sup- 

e4x5 or 10x15 cm. ZEISS IKON ply lasts! Offers bar- 
SPEED DECKRULLO, 18cm. Carl gains in new and used 
Zeiss Tessar F:4.5 f.p.a for both movie and still cam- 
sizes and double ebony plate nee. eras, lenses, dark- 
fF Re eee $79.50 room supplies—every- 

@ 9x12 (3144x444) Zeiss Volta—single ext. thing photographic! 






All Guaranteed. 









film pack and plate—Novar F;6.3 lens-f.p.a. and holder 
I TE. ccccisarccansneesssinnanbitainstiniatinnidiinvasdeinseianeipminnial $11.95 
@ New Beira Voran—8 or 16 shots on 120 film. Radionar 
F:4.5 lens, Prontor II shutter $19.75 


BASS CAMERA COMPANY 
179 W. Madison St. Dept.PS Chicago, Ill. 


—<*\\ FILM BOOKLET! 


Here it is camera fans. The book of 
FILM SPEEDS and RATINGS that will 
help you to make BETTER pictures. Central offers you the most complete, varied stock of photo- 


























SEND POSTAL FOR 
YOUR FREE COPY 






























mao me DuPont—famous name fae ony res poe ee ——— first Oe latest at money- 
films— es ew_ world-renowne nes we carry in 
feed. yo etely x... ecirately tabu: stock: Zeiss, Korona, Graflex, Eastman Kodak, Leica, Foth, 
MINILABS*«s: | il y d y Bell & Howell, Gevaert, Deardorf, Graf, Bausch & Lomb, 

imply mail a penny postcard to... Agfa, etc. DON’T buy ‘any camera or Supplies till you've 
DEPT. 7C9 Box 485 MADISON SQUARE P.0., NEW YORK seen Central's latest BARGAIN BOOK! 


Send postal or write for Free Bargain Book NOwW. 








| CAMERA CATALOG 


See the whole photographic show, pick out what 
you need. Take advantage of our money-saving 
prices, wide selections, money-back guarantee. 
Mail penny postcard NOW for your FREE 
copy of this sensational Camera Catalog No. 72. 
pe gta RADIO SERVICE CO.., Inc. 


9CC9— 100 Sixth Ave., New York, N. Y. 


























Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc each and less. The Ideal 
Photo Enlarger is AUTOMATIC, No experience 
required. lso COPIES any picture. $5. 
COMPLETE. Interesting circular FREE. 


IDEAL-X, 122 East 25th Street, NEw rork SIZE 














po agg ADVERTISED 8MM and 16MM Movie o; 
yusiness, church, school, club. ey 


For hom 
tae 10 DAY Y TRIAL. Payments as low as 10c A DAY. 
customers throughout the world. FREE details. WRITE TODAY. 
Bon Elder's Home Movies. D: 








Make Money i In Sp are Time e Tue rustle of leaves in a whispering 


breeze, with the light of a moon for your 


Be a representative of Popular Be Monthly. Taking ° 
subscriptions at the new low price is easy. And you can mood. An Old Town Canoe is a world 
make good money at it. Jrite for particulars to Popular cal 
Science Monthly, Circulation Manager, 353 Fourth Avenue, of yous own your passage to peace 
New York. and contentment. 


The dip, dip, dip of a Redskin’s pad- 
dle takes you through quiet enchant- 
ment. Paddling or resting, it’s steady 
and strong. It’s sturdy and easy to own. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or out- 
boards. Also Outboard Boats, including big 
all-wood family boats. Rowboats. Dinghies. 
Write today. Address Old Town Canoe Com- 
pany, 513 Main Street, Old Town, Maine. 










RKS Off 110-Volt Light 

Socket. This marvelous $ 
Dynamic Power Welder does the 
work ee of much hi bet pec types. 
easily portable. r Bloc 
Bumpers, Fe So "Tanks, Farm Machinery, 
etc. Will also solder and braze on the lightes 
material. Works on iron, steel, tin, brass, cop- 
per and all other metals. *Men without previous 
supestenee can ame a4 wae & as i - -00 on Siing 

our repair oin na We 

Sh — AGENTS Make bie hee profits selling to ge 














lho WRITE h 
rages. fa factories alto hine s pine phone, aera 
2226-GP GitverTon | ROAD. Cnicaao, ILLINOIS 
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oF xl hDAY 


wilh INDOOR SNAPS” 





(They’re easy to take with G-E Photofloods) 
“LOOK at my swell birthday pictures,” says 
Molly. “And Daddy’s so proud... says he’s 
going to take lots of indoor snaps now that 
he’s found how easy it is with G-E Photofloods. 


1. “When Mummy 
brought in my cake 
I forgot all about 
Daddy’s camera 
and how bright the 
room was. Maybe 
that’s what makes 
these snapshots 
look so natural. 





2. “I did hear sev- 
eral clicks as I 
began to blow. But 
after all, a cake 
is more serious 
business for a gal 
with a birthday. 


3. “Daddy's tickled 
pink with this pic- 
ture. And Mummy 
says she’s so glad 
he thought to take 
indoor snapshots. 


I say, ‘Happy 
Birthday’.” 





BIRTHDAY COMING? Take indoor" snaps’ with your cam- 
era. Go to your film dealer for G-E MAZDA Photoflood 
lamps and new “super” type film that make it easy. 


New Lower Prices Action? Pets? 


G-E MAZDA Photoflood Lamps G-E MAZDA Photoflash Lamps 
No. 1 (was 25c) now 206 ct No.10..... ASC ist 
Brand New 





No. 21 (Synchro- Press) 20c list 


GENERAL@@ ELECTRIC 


MAZDA PHOTO LAMPS 


No. 2 (was 50c) now 40¢.... 
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Photographer's Foot Switch 


(Continued from page 230) 


strength to snap the switch is fastened to 
the other end. 

The pedal supports E and pedal F are made 
of 1/16” stock and assembled with rod G. 
The housing H is fashioned from two pieces 
of sheet metal, soldered on the inside. Holes 
for the lead-in wires and pedal connector are 
drilled. The screws holding the switch cover 
are removed, the housing is fitted in place, 
and two holes are located on it immediately 
above those in the cover. The screws are then 
replaced to hold both housing and switch 
cover. The spring is hooked to a small rod 
that fits in two holes near the open end of 
the housing as shown in one of the drawings. 
A piece of rubber should be glued to the 
base.—HENRY and RICHARD HANSCOM. 





Assembled switch. The pedal is adjusted so that it 
does not quite touch the base as the switch snaps 


Photo-Tinting Colors Used 
for Doctoring Negatives 


WATER colors used for tinting photographs 
are also suitable for doctoring or for block- 
ing out portions of negatives. For the latter 
purpose use a deep red. To hold back por- 
tions of a negative that would otherwise 
print too dark, choose a light shade or yel- 
low. When an entire negative is too thin to 
print satisfactorily, tint it evenly with dilute 
orange color to lengthen the printing time. 
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—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 


—the FLAVOR 
of pure maple 
sugar for extra 


good taste 





Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 


Copyright 1939, 


Liccerr & MYERS for both 
Tosacco Co. 
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STANLEY 
CHISELS 


deh ji 
“y 


TRADE MARK 








HOLD THAT EDGE! 


Because Stanley knows chisels; knows steel 
selection, forging, tempering, grinding. 
Stanley knows, too, how to design a handle 
that’s comfortable and built for long, hard 
service. You have a wide choice in all sizes. 















a of 








“STANLOID” 
A finely bal- 
anced tool for 
the artisan. 
Handle of 
tough, non- 
metallic mate- 


“EVERLASTING” 
Built for a life- 
time of hard 
service. A one- 

iece forging 
rom head to 
blade transmits 
hammer blows 


SOCKET 
A fine, moder- 
ate priced tool 
for general 
work. Blade 
and socket are 
forged in one 
piece. Selected 








rial, blade and direct to cut- straight grained 
tang forged ting edge. Rub- hickory han- 
from one piece bercomposition dles, capped 
of finest chisel handle. Tool with 3 leather 
steel, steel blade. washers. 


i | ‘i 
me) , 


Your hardware dealer will be happy to show you 
Stanley Chisels. Or write for Catalog 34 .. . your 
guide to good tools. 


STANLEY TOOLS 


Division of The Stanley Works, 106 Elm St.. New Britain, Conn 


NEW PLANS 
a HOME CRAFTSMEN 50c 


Modern desk-pen holder! Night table? 
Magazine stand! Party tray—and 22 
other useful things you'll want to 
build. Complete working drawings. 
Each plan on a separate sheet of 
tough paper. Send coin or stamps now 
for the new Stanley Plan Packet. 
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TESTED BLUEPRINTS 
Simplify Your Work 


NO MATTER what type of project you in- 
tend to build this spring, you will find that 
blueprints drawn to a definite scale and 
tested by experts will eliminate most of your 
workshop problems. For seventeen years we 
have been supplying amateur craftsmen with 
a wide variety of plans. Some of them are 
given below. A complete list will be sent 
upon receipt of a self-addressed, stamped 
envelope. 


BOATS 


Cabin Cruiser, 17’ long, weighs 750 lb., 
for use with outboard or inboard drive, 


TEED sniecassissnntsinstvcnenieninduaiipnmminaniie $1.00 
Folding Duck Boat, 13’ long, 170-R .50 
High-Speed Boat for Small Outboard Motors, 7'11” 
GEESE SEES Ee CPi nae a Aan .50 
Midget Boat or ‘Pram, 9’ long, for oars, sail, or 
outboard motor, 339-R - =a 


Motorboat-Rowboat, 13’ long, with decked hull, “for 
use with outboard or inboard drives and oars, 


SIE, a bisetacucasnbiaccialt<dhacniainonanacscnatechinkensonnibade .50 
Racing Sailboat “BLACKCAT, 13’ 4” long, weighs "250 

lb., Marconi rigged, 321-322-323-R.......................::008 1.00 
Sectional Rowboat, 9’ 8” long; can be used with 

small outboard, 340-341-R .75 


Sport Runabout, 9’8” long, for small outboard 





motors, weighs 100 lb., 309-310-R.............0........0e 75 

Utility Rowboat, 13’ long; can also be sailed or 
driven by outboard motor, 224-R...........cccccccceesesseeees .50 

MODELS 

Brig MALEK ADHEL, 20” hull, frame- 

and-plank or solid-hull construction, 
NS ene 1.25 
Clipper Ship in a Bottle, 121-122.. .50 

Clipper Ship SOVEREIGN OF THE SEAS, 20% - 
hull, 51-52-53-R .. 1.00 
Cody Coach, 13” long, 144- 145- inca soanesneasaaieiinnneat 1.00 

CONSTITUTION (‘‘Old Ironsides’’), 21” hull, 57- 
58-59-R ....... ge ae 
Cruiser U.S.S. INDIANAPOLIS, 12” long, 216........ -20 

Farragut’s Flagship HARTFORD, 33%” hull, 221- 
IIE ce sansnaisissiodbndphenastasiinentcadichtesaseadchaowenitcevenencasaseioauale 1.50 
MAYFLOWER, 24” eee 1.00 

New Bedford Whaleboat, with — equipment, 
14” long, 326-R..... j .50 

Old Naval Gun, a six- pounder ‘in. battery; gun. ‘is 
7%" long; 9” by 11'%” overall, 352.... ae 

Privateer SWALLOW, a Baltimore _ Clipper, 13” 
hull, 228-229-230-R.. oa inaiats. 


(Continual on page 236) 
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“No one-it seemed ~ 


could 


“Last September—three months after I had spent 
$12.00 for a well known battery—I began having 
starting trouble! During the winter I had to be 
pushed at least 15 times! And each time I got 
madder. Battery dealers would look my battery 
over—test it—recharge it again ... and in a week 
or so I'd be in trouble again. No one could find 
the real answer! 


“Finally someone told me about Willard Starting 
Service. I went to a Willard Dealer and in a few 
minutes he found the cause of the trouble, which 
wasn’t in the battery at all! 


“He showed me why most run-down batteries are 
caused by little things you never see—worn or 
undersize cables, loose connections, faulty wiring, 
and voltage regulators that need adjustment... He 
showed me how he can locate these hidden flaws 
quickly with the new Willard Electrical Check. 


“Believe me, if you want freedom from trouble— 
get acquainted with Willard Starting Service.’’ 


THE STRANGE CASE OF MR. SLAVIN... 


find the answer 





















BERNARD SLAVIN 
Chicago, Illinois 


Ask Your Willard Dealer About It! 


You should know about this new kind of positive 
protection against Starting failure. By keeping 
you out of trouble we hope to merit your busi- 
ness, and Willard Starting Service is our way of 
EARNING your patronage. Come in and try it. 


Your Willard Dealer 


You can identify our station 
by this sign. 


If you are interested in the “why” and “how” of the instrument that makes this service possible, 
send a letter or postcard to Willard Storage Battery Company, Dept. C-3, Cleveland, Ohio. 
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workmanship, smooth finish, ac- 
curate fitting, sharp teeth that hold 
their cutting edge, prove how these 
circular saws can help you do better work 
++.» even on the most intricate jobs. Ask 


r ‘‘Disston De Luxe’’ at your dealer’s. 


Saws of Craftsmanship 
Let Disston Steel, Disston 
Cross-cut; 


6" 4" hole) $2.70 
7” Ce" hole) $3.10 


Rip; Combination 
8" (4", 54", 34" hole) $3.50 
10” (54" 38 hole) |] 







Hollow Ground Combination 
6" (Y2" hole) $4.30 
7” (" hole) $4.90 


8” (14", 54", 34" hole) $5.40 

10” (54" ‘a0 hole) $6.90 
These prices apply only to United States; for others, 
write Geary Disston & Sons, Ltd., Toronto, Canada. 


Jig for cutting mortise slots in mitred corners for 
inserting veneer strips to make feather joint. 
Holds work at correct angle and gives cut of 

proper depth. Temporary block inside 
frame lets you hold work firmly. 


and a New kdition 
FREE BOOK 


NewDisston Saw, Tool and File 
Manual, better than ever! 48 
pages: hints like one above; 
also tells how to joint, set 
and sharpen saws, howto 
choose and use all kinds 

of saws and tools. 


"MAIL COUPON= = =—= 











Henry Disston & Sons, Inc. 
310 Tacony 
Philadelphia, U.S. A, 


Address 
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Plans for Your Workshop 
(Continued from page 234) 


Racing Yacht, 20” Marconi-rigged sailing model, 








48-R .50 
Spanish Treasure Galleon, BA” Bama, BB-4T...cccscsncesecs+ce -50 
Trading Schooner, 17%” hull, 252-253............ . 
U. S. Battleship TEXAS, 3’ hull, 197-198-199-200.... 1.00 
Viking Ship, 2014” long, 61-62-R..................0005 . oe 

Construction kits are available for some 
of these models. Turn to page 238. 
FURNITURE 
Colonial Writing Desk, Governor Win- 
throp style, 3’6” high and 3’8” long, 21 .25 
Combination Bench and Tilt-Top Table, 
(no turning), 11 .25 
End Table, American Empire, 241A. . , int -25 
Flower Stand (38%” high) and Novel. “Modern 

SED, Git Uciscdisedsencntacninminnsioucs : ee Tene 
Gate-Leg Table, 3'6” diameter, “circular top with 

leaves up (no turning), 24..............0000..0.. -25 
Kitchen Table Cabinet, 27” by “48” ‘top, has folding 

seat (no turning), 27 25 
Low Stand, Early American | Style; also Cactus 

Plant Holder and Metal Candle Stand, 361A........ -25 
Modernistic Stand (24%” high) and Bookcase 

(70%” high), 88 -25 
Sewing Cabinet of 1812, 178A he = .50 
Small Early Colonial Pine Chest, 32” long, 21” 

deep, 24” high, 308A ae 
Tavern Table and Scroll Mirror, 105 .25 
Telephone Table and Stool, 18 .25 
Tilt-Top Table, 20” by 24” top, 249A .25 
Upholstered Stool, 240A .25 

MISCELLANEOUS 

Automatic Lighthouse Night Lamp and 

Pelican Design Sewing Kit, 255A.......... 25 

Bird and Animal Patterns, 56 .25 

Electric Train, Horse, andDoll House,14 .25 
Electric Scoreboard for Basketball and Special 

Bookcase for Popular Science Monthly, 353A........ 25 
Four-Treadle Hand Loom, 268A-269A .75 
Indian Book Ends, Alligator Toy, and How to Cut 

Sheet-Metal Monograms, 360A...............:.ccccccssseeeeeees 25 
Nautical Porch Lamp and Hanging Wall Cabinet, 

| ees — , del -25 
Paddle-Wheel Magazine Rack, Ski Repairs, and 

Rack for Table-Tennis Paddles and Balls, 343A By 
Perpetual Star Chart, 214 .25 
Six Simple Block Puzzles, 65 : 25 
Toy Lathe, Drill Press, Saw, and Jointer, 113 .25 
Turned and Inlaid Buffet Set (bowl and pair of 

URINE. TIIIEII nn: sehssipsnesnsemnismecsieniatacciegitienabebadinaniseiad 25 
Wood Mosaic Serving Tray and Novelty Wooden 

Book Ends, 297A : 025 

RADIO 
Amateur Continuous Wave Transmitter, 
two tubes, either 171A, 245, or 210. 
Blueprints Nos. 183-184 .50 
Amplifier, Three Stage, 42 .25 
Five Tube Short-Wave Set, midget receiver with 

loudspeaker, A.C. or D.C., 223 . 
One-Tube Receiver, battery operated, 103 -25 
Screen Grid Receiver, 109 .25 
Short Wave Converter, 137 .25 

POPULAR SCIENCE MONTHLY 

353 FOURTH AVENUE, NEW YORK 

Send me the blueprint, or blueprints, numbered 
as follows: 

I am _ inclosing. Ee cents 

Name 

Street 

City and State 

(Please print your name and address very clearly) 














POPULAR SCIENCE 

















0 
0 
0 








“ 






























With Johnson Alternate Firing, perfected through ten 
years of development and experience. Smoother! Better! ‘ 


JOHNSON (2c-Loe2 





@ Reverse! Underwater Exhaust! 
Perfected Alternate Firing! These 
are the “big three’’ of outboard 
motoring — and you get ail of 
them in a Johnson! 

There are 10 great Sea-Horses 
for *39— from the famous low 
priced, 17 lb. Bantam Single at 
$49.50 (f.0.b. factory) to the big 
Super-Powered Twin developin 
22.0 h.p.* Streamlined enclo 
power heads and Johnson's fa- 
mous Ready-Pull Starter available 
on Single and Light Twins. 

See your Johnson dealer for a 
demonstration. You'll find his 
name listed under “Outboard 
Motors” in your classified tele- 
phone directory. 

JOHNSON MOTORS 
500 Pershing Rd., Waukegan, IIL. 


Johnson Motors of Canada, 
Peterboro, Canada 


Beautiful new 1939 Sea- 

1 Horse Handy Chart. New 

Models. New features. 

> s Illustrated. Write today! 


" ‘mgr: icone tendmger mamma 


JOHNSON MOTORS, 500 Pershing Rd. / 
Waukegan, ois. 

entlemen; Please send me the new 1939 
Sea-Horse Handy Chart. 


OUTBOARD MOTORS 





Address_ —" 





Ciy__ —= 


i 
3 
t 
f Name. 
{ 
i 
4 


State 




















$1.50 circuits, fuses, cut-outs, motors, *2 e Handy sander 

Elec. radios, all kinds of electric ap- FINISHING ze Extra refills 10c each: $i | 
trical pliances, ete. Tells A.C. from per dozen, prepaid in U. &. 
Sheree D.C. Far superior to ordinary This Handy Sander is a high-grade tool, made of steel, cadmium 
Post clumsy test bulb. Fountain pen plated. Furnished with best quality Abrasive Cloth, cushioned 
paid size with clip for carrying in vest | with 's” thick Sponge Rubber. Light in weight, but strong, fitting 





| HANDY SANDER 


Just Fits the Hand 
cb. Tests Everything Electrical | | Refillable 


RIES \ From 100 to S50 Volts APPLiances WO00D « 


A real necessity for electri- 
cians and home because it has 
1001 uses. Equipped with a 
Neon light which tells instantly 
where trouble lies in electric 










or 
METAL 








pocket. Lifetime guarantee. hand perfectly. The soft springy action relieves hand and arm 


strain. Protects fingers from abrasive cuts. The only hand sander that 











PATENTED FUSES | | gives an even pressure over its entire surface. Not only fiat work, but 
D ne Ss BRACH MFG CORP oa ta ‘ual haan hes to” No waste—every bit of abrasive 
> f— . . | - ~ “ 
ET —“T_“W6) 53 Dickerson St esate fe TOOLCRAFT CORPORATION 
oes - i ni — 1034 Fulton Market Chicago, Ill. 








HOBART BROS., BOX P-39, TROY, OHIO 


ntlemen: Send me information on ( ) Build Your Own Weld 


Rental Plan. Also send me free books I've checked. 


iress 












ot 





. e » 
6 ae, 
ft Welding Busine 
pom a : . U New low prices make this profitable welding service available 
< 30 DAYS TRIAL to everyone. Opens doors to big pay jobs that carry real 
> DT profit. Hobart Welders are easier to operate, faster, guaran- 


AT HOBART RISK teed to bring you quality welding business . . . extra profits 
will pay for welder without expense to you. 


m AND EASY P NO INVESTMENT TERMS—PROFITS PAY FOR IT 
PAYS FOR ITSELF Extra earnings and savings possible with Hobart Welders make 


it easy to own without expense. You can even rent ew ba 
TERMS a . f ¢ an Hobart 


14, and later purchase it without loss. Coupon brings details. 
ZA ——— 
hee! VALUABLE 


BOOKLETS OW WELDING. 
CHECK YOURS AND MAIL 


cor = 
low to Build-Your Own" 
mn HOPApT © 


[| Wew Arc Welding Catalog THE FASTEST SELLING ARC WELDER ON THE MARKET TODA 












) Electric Drive Welder ( ) 30 Days Trial, Easy Terms 











































































Packaged Materials 


FOR BUILDING A MODEL OF 


The ‘BLUENOSE’ 


N A series of thrilling races off the New 
England coast near Gloucester last year, 
the fishing schooner Bluenose retained her 
crown as undisputed sailing champion of the 


No 


rth Atlantic. 


You can build a beautiful 
model of this famous Canadian salt banker — 


with our construction kit No. 8S. All the 


necessary raw materials, 


as. well 


as 


in- 


structions and full-size blueprints, are con- 
tained in the package. We also have kits for 
many other models; a complete list follows: 


SB 


any > 


— 


. HO-gauge track kit. 


. Clipper ship GREAT REPUBLIC, 31%” 


SIMPLIFIED SHIP MODEL KITS 


Liner S.S. MANHATTAN, 12” lon 
Cruiser U.S.S. INDIANAPOLIS, 12” long 
Clipper SEA WITCH? $%” hull, 13” over all 


MODEL-OF-THE-MONTH KITS 


Aircraft carrier SARATOGA, 18” long............ 
Convoy of four U.S. destroyers, each 644” long 
U.S. cruiser TUSCALOOSA, 11%” long 
HISPANIOLA of the book and movie ‘‘Treas- 
ure Island,’’ 7” long . 
H.M.S. BOUNTY, 8%” hull, 11%” overall 
. Ocean freighter, 14” long 
. Yacht NOURMAHAL, 8%” long 
. Liner PRESIDENT LINCOLN, 14%” long 
. Fishing Schooner WE’RE HERE of ‘‘Cap- 
tains Courageous,’’ 9%” over all — 


MODEL RAILWAY KITS 


. HO-gauge, Hudson-type model locomotive and 


tender, 14” long 


. Supplementary power unit for locomotive 1L; 


consists of 6-volt motor and worm and gear 
Contains raw materials 
for making 25 ft. of track 

Deluxe track kit. Same as 3L except that kit 
contains third-rail chairs . 


STANDARD SHIP MODEL KITS 
Whaling 
over all 
Spanish galleon, 24” hull, 30” over all 
Battleship U.S.S. TEXAS, 3’ long 
Elizabethan galleon REVENGE, 25” hull, 28” 
over all 

Farragut’s flagship HARTFORD, steam-and- 


ship WANDERER, 20%” hull, 27” 


sail sloop-of-war, 33%” hull, 41” over all 
Privateer SWALLOW, a Baltimore clipper, 
12%” hull, 20” over all 
Clipper SOVEREIGN OF THE SEAS, 20%” 
hull, 26” over all 
Trading schooner, Maine type; 17%” hull, 
22%” over all ; 
. U.S. Navy destroyer PRESTON, 31%” iong 
. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 
31” over all 


hull, 
42” we 


over all 
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7.40* 
6.95* 
7.45* 
7.25* 


8.45* 


4.95t 


4.90 
5.95* 


6.50* 


. 8.40° 


10. 


12. 


CHAMPION FISHING SCHOONER 


. Coast Guard Patrol of 165-ft. type, 20%” long 


(same as President’s yacht POTOMAC) 


. Brig MALEK ADHEL, 20” hull, 33” over all; 


frame-and-plank construction 
Fishing schooner BLUENOSE, 17%” hull, 22” 
over all ... aid anita 
New Bedford whaleboat, with complete equip- 
ment, 14” long ‘ 


.Confederate raider ALABAMA; steam sloop, 


bark rigged; 21%” hull, 28” over aill................ 
MISCELLANEOUS 


Whittling kit with two shaped blocks for mak- 
ing sea captain 5%” high . ales , 
Whittling kit for six different Scotties; each is 
2” by 2%”, sawed to shape shceaieucaaiaedes 
Copycraft whittling kit for making one of sev- 
eral Hobo Hank novelties. Includes master 
model 5%” high 2 

Marionette kit for making a model of Dopey 
the Dwarf, 9” high. Hand-painted head and 
complete parts, ready to assemble.................. 





nt 










4.95* 


9.75+ 
4.957 
2.75t 
8.20* 


1.50 
1.00 


1.50 





You can build a model of a liner with our kit F 


Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to prices marked with an asterisk 
(*) and 25 cents to prices marked with a dagger (ft). 








Popular Science Monthly, Dept. 39A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


I will pay the postman the price shown above plus 


a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 

Name eve 

I niinsiccsneiaesceicnsniasnnsciisniisndecin tiedstdezeasmetesacnniuasezemebbatciea 
City State 


order, 
money order, check, or registered mail. 
is made only in the United States and Canada. 


(Please print your name and address very clearly) 


If you prefer to send your remittance with this 
Remit by 
This offer 


you save the C.O.D. charge. 


Also see note above. 
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LASTS Six MonTus 


\ AMAZI 


TO A YEAR 


qu 


ANYONE CAN 


PRESTO i ASTER Gi 
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NG NEW GLAZE 


It 








BEAUTIFIES «: PROTECTS 





Car Owners Praise 
MASTER GLAZE 


lishes, 
d a great many po 
, ean, but will say Master bem 
is the winner Clarence Gray, “@ 


IT_LOOKS SWELL 
have ever 
Glaze is the best I 
aan is put on the sa poy doee 
last Sunday, an 
ay Sewell. Lewis Thompson, Il. 
STANDS THE TEST a 
the tes 
Glaze has been put to 
Leggy Roars in front of the ——_. 
where the salt spray — ae 
beach sand, including road in = 
a heavy film on paint. i oe 
lifted the film and brought fag 
original shine. H. M. Cham 
LONG LASTING 


car last sum- 
Used Master Glaze be pe tees in good 
























mer. It stood up A -.- 
Now my friends ar 
ae it. so will sell. A. Stonis, ll. 


SELLS 8_IN HOUR : 
demonstra- 
Glazed a car on a 
oe the oe lot ont oot Set 
sets within one hour mes 
fine product an 
an cen. * Edmund M. Blanken, Pa. 
VERY_MUCH PLEASED | . 
hipment of 96 sets and have 
octres <a pleased with the “— 
re It out- demonstrates pa | -— 
of cleaner and polis 
ence | oun. Dave Jones, Mont. 











AGENTS - 


s 
$ 
a 
* 
* 
a 
You can make big money taking care of & 
* 
8 
& 
on 


Choice territories open. 


local business and get Master Glaze for your own car free by 

helping introduce it. Don’t delay. Send the free offer coupon today! 
MASTER GLAZE COMPANY. 

7720-46 W. Harwood Ave., 


MARCH, 


1939 Ple 








Milwaukee, Wis. 


AR Owners! Meet MASTER 
GLAZE—the sensationally dif- 
ferent luster for new and used cars! 


Not a wax—not an oil polish—not a paint 
—nothing that “smears” over the surface. 
It's_a_ creamy liquid—quick and easy to 
apply. A matchbox full is enough to glaze 
an entire car! Enables every motorist to 
keep his car finish sparkling—beautiful as 
a showroom car. Also amazingly restores 
gleaming luster to dull weather-beaten 
cars. Gives a hard glass-life surface with- 
out smear or streaks! Nothing like it! 


It’s Fun To 
MASTER GLAZE 


It's really a pleasure to Master 
Glaze. You almost feel like a ma- 
gician when you see the quick- 
ness and ease with which youcan 
transform your car into a thing 
of gleaming beauty. New cars 
and good paint jobs are entitled 
tothis protection—old cars with 
dull paint 
most instantly look 
like different cars. 
No experienceisre- 
quired. Even achild 
can Master Glaze. 





Write fer Big Profit 
and Free Offer Pian 


ise mention POPULAR SCIENCE MONTHLY when writing to advertisers. 


SPREE OEE HHH EEE HEHEHE HEHEHE EEE REE EEE 


Millions of motorists-have the problem of 
keeping their cars looking new. They all 
want gleaming, shiny, streak-free appear- 
ance without hard work and rubbing. 
Now with this new and different Master 
Glaze method, anyone can quickly and 
easily Master Glaze his car, obtaining 
sparkling brilliance, with a beautiful, 
smooth, mirror-like surface. 


Master Glaze is so durable—so protective 
to the surface—that even washing with 
gasoline does not affect its brilliant 
luster. Lasts six months to a year! 


New Car Beauty 
SAVES YOU MONEY 


Master Glaze glorifies the beauty of your car, pro- 
tects the finish, and saves you money. Less wash- 
ing, less polishing, less work. You will have a more 
beautiful car to drive, and a car whose resale value 
will always be more. 
to your car to find out about Master Glaze. 
your name for free booklet and free trial offer. 


You owe it to yourself and 
Send 


al- gamee=sFREE OFFER COUPON==--<=5 
a MASTER GLAZE COMPANY, 

7720-46 W. Harwood Ave., Milwaukee, Wis. 
Gentlemen: Please send your FREE illustrated booklet 
and tell me how I can get Master Glaze for my own car 
FREE. This does not obligate me in any way. 


ee 
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FREE! 


Home Workshop 
Handbook 


@ Helps woodworkers from beginner to Mas- 
ter Craftsman. Contains a list of free and low- 
cost booklets offered you by leading experts 
onTools, Finishes, Sharpeners, Cabinet Woods 
and Veneers, Project Plans and Workshop | 
Clubs. First book with a// this information. | 
Mail coupon now for your copy. (Save 2c— | 
stick coupon on penny postcard.) | 


CASCO fowpere. | 


10c TO 65c AT HARDWARE STORES 
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“VENTILATOR 
. CLOSED 





A storm sash is ob- 
tained 14" shorter 
than the window, 
and the space below 
| is filled with shutters 


a SS be 














Fo ol ny slg Ag Shutters on Storm Sash 
Yes, send me your free "Home Workshop Handbook”’ ° 

fats Ventilate Bedroom 

tal 4 VENTILATING a bedroom during severe 





weather often causes difficulty, but it can be 
accomplished by the method illustrated. A 

, regular storm sash is obtained about 14” 
ic: shorter than the window. To fill the space 





sore y under it, five shutters are made from ordinary 
are ase! 312” weatherboard or siding. Cleats are 
| nailed across the ends of the shutter to pre- 
vent warping and splitting. These are fast- 


G = ane ened either on top of the shutter as illus- 
Ul der trated in the photo or underneath as shown 
































ELECTRIC | in the drawing. The shutters are then 
rato pratitegerée | mounted in a frame made as shown. They 
ter wor in a tew minutes than you can . 
do by hand in several tiresome hours. | may be closed during the day and opened at | 
ee a ge motor, the night to let in any desired amount of air when 
en ess abrasive eit SKIMS Over any * * : . 
surface, flat or rounded, and leaves it the inside lower sash is raised, but keep out | 
clean and smooth. neve aes = rain, snow, and direct winds. In the spring, 
the grain—can’'t scratch or leave ugly, : 
pI elccular ewicis. 1¢ weeks en weed. the sash and ventilator are replaced by the 
wall board, metal, slate, marble, bone regular screen.—C. W. RICKMAN. 
» GRINDS and plastics. You'll discover scores of 
POLISHES uses for GuildSander around the house 
BUFFS and in the shop. " P P Ps ‘ 
ARPENS Popular priced and fully guarantee d 
a in writing. Weighs only nine pounds. Painting Stripes or Ban Ss 
» — Works on AC or DC. ry it at your 
hardware dealer’s or write direct for | d {| 
R 
i ae on a Plastered Wa 
SYRACUSE GUILDTOOL COMPANY 
am 1700-38 No. Salina St., Syracuse N. Y. WHEN a stripe or band has to be painted 


on a plaster wall, the task can be made much 
easier by using a penknife and straightedge 
to mark both edges. The paint, applied be- 
tween these incised lines, will not flow beyond 
them. I have found an angle-cut brush is the 
most convenient to use. This method, if care- 
fully carried out, will give the amateur an 
even cleaner-looking job than the use of reg- 
ular masking tape.—LEO LUCCHI. 
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devices. 


esses of finishing. 


see how absolutely 


in this Catalog: 


Also Big 
Bargains! 


Besides listing ALL the stand- 
ard American woods and 35 rare 
imported woods, including the 
choicest, hard-to-find, fancy 
woods, many of these at as- 
toundingly low prices and besides 








Tired business- 
men: get back 
to this absorb- 
ing hobby; it 
beats golf ; you 
know it does. 


s@y-Our last previous catalog 

No. 11 was in such de- 
mand that we were unable to 
supply delayed inquiries.—To 
make sure of getting this 
latest 1939 edition catalog 
No, 12, better write at once! 


Write “i: Book 


Showing page upon page of 
carvings, trimmings, tools and 
hardware while posting you al- 
ways on present best prices, 











Besides all these thousands of 
quotations, this catalog § con- 





I Harold Hunt, President tains a ae * Pony 8 some 
I CRAFTSMAN WOOD SERVICE CO., = ier Cas Ge 
| 2723 S. Mary Street, Chicago, Ill. in lumber, veneers, and Inlays. 
| T enclose 10c (stamps or coin) for which please send F 

w 136-pag ' » N r Lane A. or all these bargains (and 
J new 1s6-page Catalog No, 12, latest 1939 edition for right prices on every kind of 
1 woodworkers supplies) read 1939 
Re ee ed ee eee ry eal catalog.—See coupon at left. 
i 
I Street and No. What is the favorite hobby of 
i . ; wealthy business men?—Golf at- 
i tracts the largest number. But 
5 Town _a State : for intensity of interest, wood 

working easily ranks first. 








MARCH, 1939 


HOW TO WORK IN 


Here is Harold Hunt’s 
remarkable NEW 1939 catalog 


and guide for woodworkers. 
NEW IDEAS FOR THE EXPERT 


Page upon page of the latest Extra facile method of 
up-to-date information; new inlaying; even a beginner 
patterns, novel designs, new can do it. 







235(!) brand new scroll 


Six new pages on wood and fret patterns; choice 
finishing, the knacks, 
little secrets, correct proc- also new types of hard- 


the new designs for trimmings; 


ware. And so on and so on, 


A GUIDE FOR THE AMATEUR 


Complete, detaileddirections need, beginning with only 
—so that the merest y 
ginner can start right in tools probably now in your 
with nothing but a hammer, »@sement. 

saw and plane (or with a 
scroll saw) making beau- 
tiful furniture. You should 


be- the three or four everyday 


2) Just what lumber to 
buy and in what sizes and 
exactly what hardware and 
miscellany for the things 


clear you decide to make. 
everything is made for you 


3) Then precise, detailed 
directions with the pattern 


1) Just what tools you you pick. 


This is Mr 
5. H. E. of 
Beverly Hills 










This man started with a $1.98 
scroll saw outfit. Now the same 
man has a complete work shop 
in his basement. He has built 
up this hobby, improving and 
perfecting it, until he now earns 
a tidy sum in his spare time. He 
makes bookcases, beautiful hall 
clocks and elegant lamps, all made 
in his basement, in hisspare time! 


What a joy to create! What a 
satisfaction to see the products 
of one’s imagination and handi- 
craft in use, in constant use, by 
the family and by friends! 


Read in the new CATALOG No, 
12, the interesting letters of 
wood-workers, wealthy men, poor 
boys, old men, young men, those 
who work for fun and those who 
work to make money. 
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SHORT CUTS FOR THE 
CRAFTSMAN...NO.4 











How to touch up 
a lathe tool or a bit 


The secret of touching up lathe tools as 
well as fluted reamers, auger bits, plug 
cutters or similar edged tools lies in using 
an abrasive stick of the right grit and 
shape. Special Carborundum-made abra- 
sive sticks in a wide variety of shapes are 
available at your hardware store. 

Honing square or round holes to size is a 
simple trick when you have the proper 
shaped abrasive stick. You can also use 
Aloxite and Carborundum Brand sticks 
to advantage in stoning dies. 


Ask your hardware 
or mill supply dealer 
for Carborundum- 
made sticks, stones, 
grinding wheels and 
other abrasive prod- 
ucts. Send 20¢ coin 
or stamps for sharp- 
ening stone and val- 
uable illustrated 
manual on how to 
save time and money 
by using abrasive 
products. 








Write Dept. PS 3-9 
THE CARBORUNDUM COMPANY, Niagara Falls, N.Y. 


Carborundum and Aloxite are registered 


trade-marks of The Carborundum Company) 
eto vs. BRAND pat orf 








ABRASIVE -& PRODUCTS 





Please mention PopuLcar Sctence MONTHLY % 

















World's Fair Thrills 


(Continued from page 78) 


sters. A pathway makes” the circuit of the 
“Venusian jungle,” which sight-seers view 
through a “one-way” screen. This ingenious 
device preserves the illusion of reality by 
making spectators on the far side of the path 
invisible. At one point in the circuit, the 
rocket-ship visitors come to a “Martian head- 
quarters.” Here weirdly costumed Martians 
and mechanically animated models of giant 
beasts enact episodes from the adventures of 
Flash Gordon, interplanetary traveler of 
fiction. 

But if the fair-goer prefers to “see the 
earth first,” as travel agencies some day may 
urge us, another exhibit depicts one of the 
greatest of terrestrial wonders. Taking the 
visitor to Southern Rhodesia in Africa, a true- 
to-scale model reproduces in every detail the 
awe-inspiring Victoria Falls, more than twice 
as high and nearly twice as wide as Niagara. 
Enough water to float the Queen Mary, espe- 
cially aérated to simulate the natural appear- 
ance of foam, drops two stories from the 180- 
foot-long brink of the miniature cataract. A 
spectator must shout at his nearest neighbor 
to make himself heard above the torrent’s 
thunderous roar. Beautiful lighting effects 
vary the illumination to simulate an African 
dawn, midday, and sunset within a cycle of 
a few minutes’ time. Projectors throw clouds 
upon a painted sky, and even the natural 
rainbow of the Victoria Falls will be dupli- 
cated. Spectators walk through tropical 
jungle growth, surrounded by the steamy air 
of the equator and by birds, animals, trees, 
and flowering plants imported from Africa, 
to approach the model. To give the final 
touch of realism, the trees decrease in size 
from the observer to the falls, so that the 
miniature cascade, with its illusion of per- 
spective, looks like the real thing viewed 
from a great distance. 

And these are just a few high lights of a 
medley of attractions designed to suit every 
taste in entertainment. If fairy-book romance 
appeals to you, you can stroll through an 
“enchanted forest,” where the trees whisper 
to you as you pass. In case sheer speed is 
what gives you a kick, you can spin so fast 
around the rim of a bowl in an electric-pow- 
ered train that your weight is tripled, your 
arms feel like lead if you try to raise them, 
and your feet seem glued to the floor! All 
the favorite thrillers of amusement parks, 
plus new ones like these, have been combined 
at the World’s Fair to make up one of the 
greatest collections of fun makers and spec- 
tacles that have ever been assembled in a 
single spot. 
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BATTERY “LIFE EXPECTANCY’ CHART 








AMPERE HOURS 


CAPACITY AT 20 HOUR RATE 
Ses2xSe8 3 
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Now You Don’t Have to Guess 
When Your Automobile Battery Is 
Likely to Give Out—You Can Know 
Beforehand When to Replace 


When to replace a battery? This has always 
been a major problem for car owners. Natu- 
rally, every driver hates to risk the incon- 
venience and annoyance of having a battery 
go dead, particularly since this seems to 
happen when time is short or help is hard 
to get. On the other hand, nobody wants 
to turn in a battery that still has plenty of 
life in it. 

Now science provides the answer! Delco- 
Remy—manufacturer of Delco Batteries— 
conducted an intensive research program. 
Complete information was collected on the 
service given by thousands of batteries. This 
data was classified and grouped to establish 
the original Ampere Hour Capacity of each 
battery and to show the Units of service 
which each had given (in passenger car service 
a Unit equals one month, or 1000 miles). 





ses & 
a nee . wl 
So ; = 
oS * = 
4% « 
4 « 
4S 
eo 
at 
see 
‘ — 
| . ” 
tina $ ol 
of & 
‘° 2 
oc 
10 » 2 3 4 1S © 7 &@ @ 20 2) 22 23 24 25 6 2 26 ee 30 


SERVICE (Months or Miles) 













































































































These figures were then tabulated and plotted 
into curves, to form the Battery ‘‘Life Ex- 
pectancy’’ Chart. 

To determine the probable life of any bat- 
tery, measured in terms of its ability to crank 
an engine at 0° F., all that is necessary is to 
know the original Ampere Hour Capacity of 
the battery. Find the curve of the particular 
battery on the chart and follow it until it is 
intersected by the line indicating the Units of 
service which the battery has given. That 
point shows the probable amount of life left 
in the battery, and when it should be replaced. 

Stop in at your Delco Battery dealer’s and 
let him demonstrate how the ‘‘Life Expect- 
ancy’’ Chart works. He will also supply you 
with a smaller copy of this chart if you are 
interested—just ask him for it. 


Delco Batteries are 
known the world 
over for long, de- 
pendable, efficient 
service. That is why 
they are standard 
equipment on all 
General Motors 
cars and trucks. 
Make your next 
battery a Delco. 


Delleo-lkemy 


ANDERSON, INDIANA 





Delco Battery sales and service ONITED 
requirements are available at 
United Motors Service Stations 

*oToR® 


and dealers everywhere. 


World’s Largest Manufacturer of Automotive Electrical Equipment 


MARCH, 1939 


Please mention PopuLaR SctENCE MONTHLY when writing to advertisers. 243 
























































—in my 
cellar-shop! 





Hundreds of 
Driver-equipped 


home shops 
return a nice ; ai 
profit as well as a lot of fun! 


It’s a cinch to make money on your investment 
in Driver Power Tools. All around you are folks 
who want things made ... who’ll be glad to pay 
for the furniture, knickknacks, etc. you enjoy 
making. Try it! The new 1939 Driver Tools 
will prepare you for BUSINESS ... enable you 
to turn out “professional” work that SELLS. 
Enable you to do it so easily that your “Busi- 
ness” will remain FUN for you. 


YOU’LL WANT THIS NEW 14” BAND SAW 


It’s as slick in operation as it is in looks. Does a mul- 
titude of jobs. Example is the corner cupboard shown 
above. Its keen blade, travels 
= at 2535 feet per minute; zips 
through heavy oak as easily as 
. a light panel. Rips, cross- 
cuts, makes accurate 
curved, angle and mitre 
cuts. Has a big 16"x16” 
tilting table and many 
other features. Built so 
well that big wood-work- 
ing plants are using it. 
Costs little to own. 
Yourlocal Walker-Turn- 
er dealer will demon- 
Strate this tool, also the 
new Driver 10” 
Geared Power Tilt- 
ing Arbor Saw... 
the new 6” Jointer 
. . . new Metal-work- 
ing Band Saw and 
others. Use the cou- 
pon to get the NEW 
48-PAGE CATALOG 
which gives the de- 
tails you want. 






















Di) YER Grginesred 29 32 TY949 


Walker-Turner Co., Inc. 
239 South Ave., Plainfield, N. J. 

I want your new 1939 Catalog of Driver Tools, ac- 
cessories and motors. 


Name 


Address 
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Raising Milk Goats 


(Continued from page 107) 


or Abyssinia; they are sometimes crossed 
with English goats to make them hardier. 
Alpines are sturdy, varicolored goats of an- 
cient origin that come from the French Alps. 

Goat ranches range all the way from the 
back-yard farm of the suburban cottager, 
who keeps several does for the family milk 
supply, to elaborate dairies, maintaining up 
to several hundred animals. In the latter, 
goats are raised under scrupulously hygienic 
conditions. Barns are immaculate, animals 
are regularly given blood tests for disease, 
workers are given thorough medical examina- 
tions weekly. All utensils that may touch the 
milk are sterilized, and each goat’s udder is 
washed with a germicide before every milk- 
ing. Milk is constantly checked by a medical 
examiner for sediment and bacteria. 

One of the most scientific of the goat farms 
is the Three Winds Dairy, at Westbury, Long 
Island, N.Y., run by Juan M. Ceballos, Wall 
Street broker. Here seventy-five Saanens and 
Toggenburgs caper four hours a day in a 
grassy pasture, and lounge the rest of the 
time in a scientifically built barn. Ceballos 
is now experimenting to try to produce an 
odorless buck, by removing the musk glands. 

Although there is little danger of goats 
competing to any great extent with cows, in 
the United States, the U.S. Department of 
Agriculture is actively experimenting with 
goat breeding in the hope that it may stimu- 
late goat raising as an important animal in- 
dustry. At its Animal Husbandry Experiment 
Station at Beltsville, Md., Government scien- 
tists are attempting to develop good but less 
expensive milk producers, by crossing pure 
Swiss breeds with American goats. If their 
efforts are successful they will add new im- 
petus to this fast-growing hobby. 


POPULAR SCIENCE 


Question Bee 


How did you fare in the Question Bee on 
page 152? In the list below, letters indicate 
the correct answers. Check your own list 
against it, and give yourself five points for 
every one that you got right. A total score 
of 75 to 85 points is good; 90 or better is 
excellent. 


i. a a @ 9. b 13. b 17. b 
, 6. ¢c 10. c 14. c 18. b 
a ¢ , ll. c 15. a 19. c 
4. d 8. c¢c 12. a 16. b 20. b 
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New Tilting Arbor Saw 


Turns in Remathable Parformance 


AE Z 


@ Everywhere, men 
who use it, say this new 
Deita tool is the finest 
Tilting Arbor Saw on 
the market. Perfected after seven 
years of patient testing and ex- 
perimenting—the new Delta 
Tilting Arbor Saw is the ideal 
circular saw for small shops, home 
workshops, schools, contractors, 
shipping and maintenance de- 
partments, woodworking plants 
—in fact wherever a compact 
low-price, efficient circular saw is 
needed. Some of its outstanding points are: 
Powerful fully enclose -d motor; highly effi- 
cient ‘“Tex-Rope’’ drive; perfected raising, 
lowering and tilting mechanism; new scien- 
tifically designed rigid housing; patented 
double-face, double-lock rip gauge; exclusive 
precision auto-set miter gauge; patented rip- 
ping extensions; sealed-for-life ball bearings; 
forged alloy-steel arbor; extra large table; 
“Point-of-use’’ controls and numerous other 
features. The full story of this new Delta tool 
and the complete 1939 line of Delta tools is 
found in the latest Delta Catalog. Send 
coupon for your FREE copy today. 


Delta Manufacturing Co. 


600-634 E. Vienna Avenue, Milwaukee, Wisconsin 













MOTE HIGH AND SUSTAINED EFFICIENCY 





86.57 EFFICIENCY AT 'Y2 H.P. 
S2.0ZEFFICIENCY AT 1 H.P 
91.0°/. EFFICIENCY AT I'® 
90.5% EFFICIENCY AT 20.8 


Foewta MFG. COMPANY, Dept. B339 
i 1 600-634 E. Vienna Ave., Milwaukee, Wis. 
“ Gentlemen: Please send me 1939 Delta Catalog and 
y= hee ogy ny = 1 full details on the New Delta Tilting Arbor Saw. 
ear drive—was by far the most satis- 1 1... 
fa actory and trouble-free drive that | * 
could be adopted. Tests made by an Jj Address. 
independent agency show that the 


















efficiency of the drive is not only very ic State 
24 6 ww ww | igh but thatitissustained ata very | Cj Check here if you are a Delta user now. 













VIKINC- TWIN 
Garden Tractor 


7 2 Cylinders -SH.P. 
i. It Plows Harrows. Seeds, Cultivates. 
4 Mows. DoesBelt Work Pulls Loads. etc. 
1 Cylinder, 3% H.P. Models 

‘a. Write for Complete Catalog 
TY, ALLIED MOTORS CORP. 


Minoesosiie. Minn. New York, N. Y 
142 E. Henn, Ave. 87-96 West Street 









WITH GLU. 


Send post card for booklet, “Better Re- 
sults with Glue,” ——— many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 
Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
also in cans from \,-pint to1 gallon 


Print Your =| 








FOR BETTER WORK GET THE RIGHT SAW FOR EVERY JOB 


ATKINS “saws” 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
- Do popular raised printinglike 
a hy with any aoer oemes. 

t for Others rofits. 
Pays for itself in a short time 
Easy rules sent. Write for free 
catalog of outfits and all details 


Kelsey Presses, E-33, Meriden, Conn. 


See your hardware dealer. Send for FREE Work-At-Home Book 
E.C. ATKINS AND COMPANY | 4285 lilinolsSt., indianapolis, ind 
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Your dealer has a big surprise 
in store for you—the new Atlas 
F-Series 10” Lathe—tirst low- 
cost precision lathe with power 
cross and longitudinal feeds as 
standard equipment! 

It's the sweetest running lathe 
you've ever seen—complete 
V-belt drive, quick-change coun- 
tershafts, compact controls, pre- 
cision-ground bed ways, custom- 
built spindle bearings, back- 
geared power, and many other 
modern features. Prices, com 
plete less motor, are $104.75 for 
horizontal countershaft, $99.75 
for vertical countershaft. Ask 
your dealer to show it to you 
and explain the low monthly 


terms. 


Send the coupon below today 
for the big new 72-page Atlas 
Shop Equipment Catalog. 


ATLAS PRESS CO. 


355 N. PITCHER ST. 
KALAMAZOO MICHIGAN 


SHAPERS 


NEW 6” 
LATHE 


“om, 


580? cociPNEyy 


_ 
ATLAS PRESS CO., 355 N. Pitcher St., Kalamazoo, Mich. 


] New 10” Metal 


Send me your 1939 Catalog describing 
)N 7” Shaper ( Drill 


Lathes [) New 6” Metal Lathe New 
Presses (_}) Arbor Presses Wood Lathes 


' 
| 
| 
! Name 
| 
! 


Addres 











City and State | 
oe ere eeee eee ew ewe @ «o @ @ @ o = 
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Ace Wildlife Photographer 
Brings Em Back on Film 


(Continued from page 129) 


after night for the wary animals to come 
within camera range. In the darkness, each 
night, he could hear the scurrying sound of 
a host of woodland jumping mice frolicking 
among the fallen leaves. Finally, on the 
eleventh night, he heard another sound, the 
stamping of a doe, floundering about in the 
mud at the edge of the lick. Cleaves 
switched on the lights and set his movie 
camera whirring. At the first sound, the 
deer bounded away in alarm. With a single 
leap, it cleared a four-foot embankment and 
ripped into the undergrowth. That jump 
took hardly half a second; it occupied only 
seven frames on the movie film running 
through the camera at sixteen frames a 
second! 

Another long vigil, in a wild clearing in 
Cattaraugus County, in western New York, 
brought better results. During the daytime, 
for more than a week, Cleaves laid trails 
of bacon rinds, ham bones, and honey, seek- 
ing to attract black bears of the region to 
the clearing. During the night, he crouched 
within an empty steel barrel, his camera 
focused on a tree smeared with honey, his 
finger on the trigger of his flash gun. 
Eventually, he heard a bear sniffing about 
the clearing. When it began to lick off the 
honey, the great brute was so close that 
Cleaves could hear its tongue rasp on the 
bark. He set off his flash gun and a stab 
of brilliant light illuminated the wild scene. 
Then the woods went black again. But in 
that instant, his film had caught a mag- 
nificent bear picture, the 400-pound animal 
facing the camera, head lowered, eyes 
gleaming, tongue stopped in the midst of 
licking its lips over the tasty meal the 
photographer had provided. 

Twenty-six years ago, Cleaves made his 
first wilderness movies through the help of 
Thomas A. Edison. In 1912, Cleaves, then 
in his early twenties, picked up a newspaper 
and read that Edison was planning a series 
of educational movies. He sat down and 
wrote the inventor a letter, explaining how 
he had been taking still pictures of birds 
and beasts in their natural surroundings 
and asking for a chance to make movies 
with one of Edison’s cameras. In reply, he 
was told to bring some of his pictures, in 
the form of lantern slides, to Edison’s 
Orange, N. J., laboratory. When Cleaves 
finished showing them, the famous inventor 
stalked out of the room with only three 

(Continued on page 248) 
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Designed, manufactured and guaranteed by 
Way years leading manufacturers 

o' industrial “Grills these are really fine tools, 
correctly desi ned, correct specs. genuine 
bigh ance drill motors. Small, dy , power- y 
ful; 1000 — —drill handles tol! ra in steel. \ : 





cast handle and gear housin 
HR: -95. Grinder operates at 20, 

M (high speed is essential for 
ood grinding) with collets for 
ee and 3/32’’ arbors, $5.95. No 

0 KIT, both drill and grinder 
wih 5 accessories in steel carry- 
ing case $14.95. Complete line of ac- 
cessories and drill press stand. Write 
for Circular. Dealers Write. 

SPEEDWAY MFG. CO. 

1824 S. 52nd Ave., Cicero, Illinois 


READY! xew 39 Catalog No.9 


THE CATALOG OF EVERYTHING IN POWER 
TOOLS, SPRAY EQUIPMENT, MODEL SUP- 
PLIES, ELECTRIC MOTORS, Metal Lathes, 
accessories, Artist air brushes, spray guns, 
Elec. Bench Grinders, Model Gas Engines, kits, 
Grinding Wheels, Lathe Chucks, Micrometers, 
Pulleys, V Belts, Carving Tools, Compressors. 
BALKO'S complete stocks and fast service save 
you time. Send a 5c stamp today for your big 
new copy. 

BALKO ELECTRIC TOOL & SUPPLY CO. 
605 W. Washington, ept. C3, Chicago 





































Makes lumber, shin- 
gles, lath, ties, crates, 4, 


TURN TREES INTO 
MONEY WITH A BELSAW 

Three capacities: 10, 14 and 20 
ft. Accurate set works positive 
dogs. Hand or power feed. Runs on low 


ber * 
power—many owners use old auto engine. 
Pays for itself quickly—thousands in commercial 
service, everywhere. Write for free lamber handbook 


and catalog of mills, supplies, tools, saw tables, and 
woodworking equipment 


Belsaw Machinery Co. 846-P Davidson Bidg. Kansas City, Mo. 


GEARS 


In Stock—Immediate Delivery 


Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. 
Can also quote on special gears of any 
kind. Send us your blueprints and inquiries 


Send 10cfor Complete CatalogNo.214 
CHICAGO GEAR WORKS 


769-773 W. Jackson Bivd. CHICAGO, ILL. 


GRANDFATHER'S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard a price for a faithful repro- 

duction of a real Grandfather's Clock. Scroil top, narrow waist, 

fike — Shipped Knock Down. Clever! omens Easy 

te assemble. Others even cheaper. Plans 10c, ue FREE. 
AMERICAN CHIME CLOCK co. 

1644 Ruffner St. (Established 1877) Philadelphia, Pa. 


YOUR TOOL CHEST 


Should be a genuine Gerstner Chest. Free Catalog. 
GERSTNER TOOL CHESTS 
539 Cotumbia St. 


Wind Electric, Plant 


Build Your Own — ou How. 
Easily made from_old a poe Be, Dime brings 
complete plans and Big NE eh my ag, *. 500 electrical items. 
100 other generator changes to 6, 12, 32, 110 volt Plants, 

posers Welders, Electrical Fencer. Wr te tod ~ A 

AY MFG., 1423LeJay Bidg., Minneapolis, Minn. 


WORLDS GREATEST all around 


ELECTRIC TOOL 


DRILLS—GRINDS—SANDS—SAWS 
POLISHES — SHARPENS— CARVES 
The new WHIZ ELECTRIC TOOL is the handiest power 
tool ever made. Not a delicate instrument but a real rug- 
ged tool, equally effective for both power and precision 
work. Drills through ‘4 inch iron plate in 42 seconds or en- 
graves intricate designs on jewelry. Handles any mate- 
rial: Metals- Woods-Alloys-Plastics-Glass-Steel-etc.Saves 
time. Eliminates labor. Plug into any socket AC or DC,110 
volts. Chuck 4 _— capacity. Ball bearing thrust. Powe r- 
ful, trip! d motor. *“Worth its weight in Gold. 
ST. ANDARD MODEL with Norma! Speed ‘uses 50 different 
accessories, instantly interchangeable) . Special Introduc- 
tory Price for limited time, only $6. 95. 
FREE FB nro outfit (Value $2) includes set of drills, mounted 14 inch 
grinder, sandin disc Ss, cutting wheels, mounte d prush, polishing 
wheel, adc. bur, etc. EE with each outfit ordered NOW ay posta ‘¥ 
Will send C D..'if An, 10-DAY TRIAL—MONEY Back G ARANT! 


Special ‘‘2-SPEED’’ MODEL combines Normal Speed and High 
Speed in one outfit (uses 200 accessories) only =. 95 complete, with 
same accessory outfit (value $2) FREE. 























Dayton, Ohio 






















Paramount Products Co., Dept. 3C, 48 West 48th St., New York 
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| Send Free Plan for making money sharpening lawn mowers, and | 
Special Offer on the Foley Lawn Mower Sharpener. | 

| Name | 
Address 


CASCO HINTS for 


Pies 


GLUE 





















MIXING—CASCO mixes easily. No heating...no 
lumping. Just add water and stir. At first, chemi- 
cal action thickens CASCO...so let mix stand for 
15 minutes. Now creamy and smooth, CASCO is 
tacky, ready for use. 


SPREADING — CASCO is easily mixed to suit the job. 
Heavy mix for hard woods—difficult gluing. Thin 
mix for easy gluing...soft wood, cardboard, etc. 


SETTING — When clamps are impractical, the quick 


gripping power of Jeavy CASCO mix insures strong 
bonds even with moderate pressure. 


FREE! CASCO GLUING GUIDE 


Detailed directions for mixing and using CASCO. Hints for 
home repairs, woodworking, making water-resistant paint, 
tile cement, etc. Send your name and address to— 


CASEIN COMPANY OF AMERICA 
350 Madison Ave., Dept. PS- 339A, New York, N. Y. 


MADE $102500 


in 9 Months 
with the 









LAWN MOWER SHARPENER 


“A substantial increase in grind jobs each year, proves beyond 


any doubt that Foley Grinders do very satisfactory work. We 
have ground 723 mowers since February 1 to date, November 9 
Our total receipts on lawn mower service alone during that period 
has grossed us $1,025.00. The prevailing price of grinding and 
adjusting service is $1.00 and $1.25 Ne and parts extra 


. Tulip, Phoenix, Ariz. 


You Too Can Make Big Money 


Free pian tells you how to start. The Foley Lawn Mower Sharpener turns 
out perfect work quickly and easily, no experience needed. Simply put the 
mower in the machine and turn on the power. Uses same system as lawn 
mower factories. Sharpens al! sizes and ty pes in 15 or 20 minutes. 

Special Offer: Attachment for grinding axes, hatchets, knives, etc., i 
cluded FREE with Foley Lawn Mower Sharpener on our Spec ial Offer, Beings 
you business the year around. Send coupon today 


FOLEY MFG. CO., 308-9 Foley Bidg., Minneapolis, Minn. 
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“WOOD-IN-CANS” 


Fill unsightly SCREW AND NAIL 
HOLES with PLASTIC WOOD! 
Handles like putty—hardens into wood 
into which screws can bite again, for 
secure hanging of window. shades, 
screen doors, curtain rods, At paint, 


hardware and 10¢ stores. Try it 


PLASTIC WOOD 





Saves as 
&. 
» Casts Nothing to Thy 


Stop wasting Gas!—trim dollars off gas bills 
—get more power—quicker pickup—faster accel- 
eration! AUTO OWNERS everywhere praise 
ry VACU-MATIC! Proven so efficient, it is guaran- 
teed to satisfy, or the trial costs you nothing. 
Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically add- 
ing a charge of extraoxygen,drawn free fromthe 
outer air into the heart of the gas mixture. It is 

s entirely automatic and allows the motor to ‘‘breathe’’ a: 

Penstrectedetcizparte the correct time, opening and closing as required. Saves 
adjusted and seale up to 30° on gas costs, with better motor performance. 


a’ 
the factory. Easily and ° ‘a 
quicklyinstalledbyany- t Get 
one in afew minutes. DWours 
FOR INTRODUCING. Here’s a splendid opportunity for unusual sales 
and profits. Every car, truck, tractor owner a prospect. Send name and 


address now for big money making offer and how you can get yours Free. 
Vacu-matic Co., 7617-418 W. State Street, Wauwatosa, Wis. 
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Ace Wildlife Photographer 
Brings ‘Em Back on Film 


(Continued from page 246) 


words. Addressing an assistant, he said: 
“Fix him up!” 

So, in time, Cleaves was “fixed up” with 
a ponderous moving - picture camera and 
turned loose with $500:to bring back films 
showing the bird life of the South Carolina 
swamps. At Charleston, he rented a motor 
boat, hired an assistant, and set out for 
the depths of the swamplands. The first 
time he tried to film a colony of nesting 
herons, the clatter of the camera—resem- 
bling the noise of a moving machine—scared 
the birds away. Provisioning had been left to 
his Southern helper. Consequently, Cleaves 
lived for nearly three weeks on a diet of 
hominy grits. In the end, however, he re- 
turned north with several thousand feet of 
exposed film. After being edited, it was re- 
leased both here and abroad as “Birds of 
the Southern Seacoast.” 

Not long afterwards, Edison closed up the 
producing end of his motion-picture busi- 
ness and it was years later before Cleaves 
could obtain a light thirty-five-millimeter 
camera suitable for filming action in the 
wilds. Some seasons, his wilderness trips 
net him only a thousand feet of film in ad- 
dition to his stills. The greatest number of 
pictures he ever took in one year were 
snapped in 1928 when he accompanied the 
South Seas expedition organized by the 
former governor of Pennsylvania, Gifford 
Pinchot. During that seven-month voyage, 
Cleaves took 1,400 still pictures and 35,000 
feet—approximately seven miles—of movie 
film. 

Today, when he heads off on a photo- 
graphic expedition to the wilderness, his 
mechanical equipment and his camping out- 
fit ride in a specially designed trailer. Built 
like a cabinet on wheels, ‘t is seven feet 
long and four feet square. Within, com- 
partments and shelves hold as much as 1,000 
pounds of equipment. These accessories in- 
clude such varied items as sleeping bags 
and frying pans, carpenter tools and flash 
guns, photofiood bulbs and electrical sup- 
plies. The sides of this curious vehicle are 
decorated with pictures of animals, birds, 
and insects. Made of plywood, the novel 
trailer weighs only 650 pounds when it is 
not loaded. 

The completeness of his mechanical aids 
and the care Cleaves takes in preparation, 
play an important part in his remarkable 
success in catching fleeting moments of wil- 
derness drama on film. 
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cast, tie knots, etc. Special 


and more thrill. 





Then Get This 


FREE BOOK / 


Tells you how, when, and where to fish—how to bait and fly 


to balance your tackle for greater skill 


SPECIAL OFFER 


7 Coen professions . © SPORTSMAN’S LIGHTER — sure- 
s pair 0d - fire in wind and rain—$.20 postpaid. 
ocean cosni® (limited supply). 
4 ty oo © FREE 96 pg. Fishing Guide and 
ee Catalog. Write today. 


SHAKESPEARE COMPANY | 
488 N. PITCHER ST.. KALAMAZOO, MICH. 







advice by Tony Accetta on how 


















Catch every 

s fish that 
‘monkeys’ a- 
round your bait, with the oer 


Patent Lever Fish H 
3 for 50c. Our traps A: Fah like a 








This practical handbook, 


on request! 


423 Randolph St. 


i = descriptive catalog of our folding Galvanized 
PS. Fish lur and Large Cotton Twine Hoo; 
WALT ‘ON SUPPLY CO. 3507-C Juniata St. $ LOUIS, M Mo. 


for FREE BAIT BOOK 





fly-trap catches & flies. Write 


TEEL- — 













for fishermen, is a 


fascinating, reliable Euide to better fishing! 
s tells how and why Creek Chub True-to-Na- 

ure Lures and Flies Catch More and Bigger 
Fish! Beautifully illustrated! Sent FREE up- 


CREEK CHUB BAIT Conmmany 


rrett, Ind. 























Over 7.000 
Kits have be 


solutely complete 
planes etc. Send only 


Coll. for balance sam 


Average assembly time 30 minutes. D 


REAL ENGINE VALUE 
Now is your ¢ 
New Improved kit for $5.00. Ab- 


ete. 1/5 H.P. Free 6 foot gas model 
plans. All parts guaranteed. For boata, 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
GHQ MOTORS, 8545S East 149 St., New York, N.Y. 


GHQ Gas Engine 
en sold at $8.50. 
hance to buy the 


with coil, plug, 


$1. Shipped Exp. 
e day. Catalog 3c. 


EALERS WRITE. 




















[ENGINES ||| 


A real money maker for farm or factory. 
Uses Cheap fuels. Pays for itself out of sav- 
ings. Costs Less to Own—Less to 








WITTE ENGINE WORKS 











FISHERMEN — 


GET THIS THRILLING NEW 
BOOK ON FISHING Thee! 


“‘Ozark Ripley Tells About Fishing.’’ Page after 
page of thrills covering all types of angling — 

written by Ozark Ripley, master fisherman. Also 
valuable information on outboard manors and — 





boats. Write for your oz Free! 
MOTORS, 1311 Pershing 
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Make Money-—Start a wood sawing 
nee peng a spare timber into cash. 
or Terms—Engine and Saw Catal 






2223 OAKLAND AV! 
KANSAS CITY, MO. 














Agents and Dealers WANTED to sell 
or rent the NEW 


These sensational new, improved 
a oo sell eg cakes 
all over the country! rder your 
demonstrator while territory is SfTOOT£&A 
still open—there’s big money selling oa 

to all stores needing quick, cheap de- "a 
livery . . . sell to messengers, me- 
chanics, garages, canvassers, friends; 
or rent for easy hourly profits at bike 
shops, beaches, resorts, etc. Rush 
dime for illustrated circular, details. 
MEAD’S New Ranger Scooter for 1939 
features: X-member l1-piece ALL 
STEEL frame, 2-speed transmis- 
Sion, etc. Solo models, tandem 

or delivery, also 3 - wheel 


miniature car. Hurry! 
Write! 
Retail 


Prices 
















F.0.B. CHICAGO 


Amazing low 
prices a 
amazing low 
cost — 6 miles 
for le . 

amazing mile- 
age 129 

miles per 
gallon. Go 
anywhere. 


. CYCLE CQ 
Send 10c Sf 
for -old- a 
er, details. $ 
Write 


Today | 17 South Market, Dept. HS-249, Chicago 


have very important special features not possessed by 
others. Forinstance—the new ready-carved Leading Edge 
used on the PIPER CUB shown here—the latest Megow 
gas-powered model—a new, light weight size that avoids 
crackups. Wingspan 52%”. $3.95. By mail, 20c extra. 
GIANT 50” FLYING MODELS. 
Big, beautiful outline scale mod- 
els with Motor Hum Device. 
Light weight, expertly  engi- 
neered, with large clear plans. 
TAYLOR CUB, AERONCA K 
or FAIRCHILD RANGER, $1.00. 
MONOCOUPE, $1.25. 60” STIN- 
SON RELIANT, $1.50. WACO, 
$2.00. By mail, 15c extra. 


NEW 30” FLYING MODELS. 
Famous planes, interesting in 
design, remarkable in_ detail. 
Motor Hum Device. CESSNA 
C-34, RYAN SC, STINSON RE- 
LIANT, ARROW SPORT, AE- 
RONCA K, HOWARD DGAS8, 
REARWIN SPEEDSTER, Al 
Williams’ GULFHAWK. 50c 
plus 10c post. 


MEGOW MODEL SHIPS. Carved 

Hulls on sizes $2.00 and up. 
PLANEFILM Many ready-made parts. HIS- 
‘ PANIOLA (shown here), ARA- 
The Magic BELLA (Capt. Blood), XEBEC 
Covering (Robinson Crusoe), BEAR OF 
: OAKLAND, SEA BIRD, etc., 
Light, tough, elas- | $2.00. SETH PARKER, $1.00. 
tic, non-porous, By mail, 15c extra. 


smooth as_ glass, el 1 
opaque, colorful. MEGOW HO-GAUGE FREIGHT 
































Stretches drum- CARS, 50c plus 10c postage. 

like over irreg. Send 5c postage for 100-page 
curves. iue, dope, illus. catalog of model kits, 
use. ue e »ady-made parts 2 ‘ ies. 
Witshtes ready-made parts and supplies 


stretching. Bex _ ’ 

a. MEGOW’S 

Dept. PS., Howard & Oxf. Sts., Phila., Pa 
or 217 WN. Despiaines St., Chicago, Wi. 
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THE BIG NEWS 


MOTOR OF 


Now Evinrude gives you 
the latest, greatest light motor 
achievement . . . a motor so 
miraculously light that your 

tackle kit seems heavy in com- 

parison! Amazingly economical ... 10 miles 

of smooth performance for 5 cents! A dream of 
starting ease . . . a true Evinrude at a price that brings 
Evinrude ownership within the means of every sportsman! 
Nine great Evinrudes give widest choice of motors—from 
the lightest, handiest to the swiftest, most powerful! Each 
gives all of Evinrude’s outstanding features — Hooded Pow- 
er—exceptional starting ease — Co-Pilot steering — utmost 
ease of control — a cooling system that can never fail! 


——_ WRITE FOR FREE CATALOGS! 
FROM THE UGHTEST - Write today for 1939 Evinrude 
and Elto catalogs, Boat Direc- 
2G THE SWIFTEST. tory and handy Boat-and-Motor 
a fide = Selector. ALL FREE, address 

—— EVINRUDE MOTORS, 5580 

: & N. 27th St., Milwaukee, Wis. 

Evinrude Motors of Canada, Peterboro, Canads 





















— = 


9 GREAT EVINRUDES TO CHOOSE FROM 
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Low Bridge! 


(Continued from page 121) 


but the clearance expert is prepared for this. 
When a tall shipment leaves a main terminal, 
he sends copies of its time schedule to all 
power directors along the route. As the ship- 
ment approaches an underpass, the director 
in charge shuts off the current along that sec- 
tion of the line. The train coasts past the 
danger point, and the power is turned on once 
more. 

Boats give the clearance expert some nice 
headaches, especially in getting them through 
tunnels. During the flood emergencies of 
recent years, the U.S. Coast Guard re- 
peatedly have shipped huge boats overland 
to the stricken areas. Ordinarily this would 
have been an all-but-impossible job, but by 
lifting the boats over bridges with derricks 
when necessary, and by suspending regular 
traffic for hours at a time, the railroads did 
the job. Every single vessel got through. 

There is one clearance problem that the 
railroads hope will never arise—the military 
one. In a war fought on American soil, the 
rapid movement of giant artillery might eas- 
ily play a decisive role. Army engineers, 
aware of the potential hazard of low clear- 
ances, have made a special study of the prob- 
lem as applied to transportation of military 
equipment. The results of that survey are 
confidential, but the layman wonders what 
would happen if an irresistible force in the 
shape of a huge cannon should meet an im- 
movable object in the form of a low bridge. 


King of Drugs 
(Continued from page 66) 


and skin rash, they explained, these minor 
complications disappear quickly when the 
drug is administered, as it always should be, 
under the direction of a doctor. One au- 
thority stated that there had been only ten 
deaths in 4,000 cases where sulfanilamide had 
been properly used, with no positive indica- 
tion that the drug itself had caused any of 
them. 

In 1938, only three years after it was first 
announced, sulfanilamide saved the lives of 
about 12,000 persons in the United States 
alone, according to one medical expert. It will 
undoubtedly save many more lives when its 
use is more widespread and its curative pow- 
ers better known. And with research con- 
stantly improving and developing it, chemists 
and physicians confidently expect this king of 
drugs to add new conquests in the unending 
battle against disease and death. 
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U. S. REVENUE CUTTER 
“JOE LANE” 


Complete with precision shaped and 
hollowed hull, accurate full size plans, 
assembly instructions, all deck and 
spar material, all FINISHED FIT 
TINGS, and complete history of the 
“JOE LANE’’—$7.06. 

Send 15c in coins or stamps for complete 
8% x 11 catalogue with full page illustra- 
tions of the latest innovations in marine 
models. 





MARINE MODEL COMPANY 
174 Worth St. Dept. 203 New York, N. Y. 














NEW Grinding Alfachment 


For 8" to 16” Metal Lathes. Build It Yourself. 


At last, a pocteion grinder within your means. You save 
2/3 by finishing our semi-machined castings, on your own 
lathe. HURO} handles both internal and external grinding. 
Accuracies to .00025’’. Mirror finish easily obtained. Grinds 
valves, pistons, bushings, shafts, hard or soft, holes, lathe 
centers. Sharpens reamers, milling cutters. Does eccentric 
drilling; a polishes; scores of other uses, for home 
workshops, Write for FREE 










rages, machine shops. 
jilustrated folder and full information. 


Castin 
Huron Machine & Tool Co., Dept. C-3, Yale, Mich. Oy $5.95 





nmeoe’® BUILD Boucher MODE 

shitetsao BUILD DELS 

NE 68 Page, 1939 Edition Scale Model 
Catalog, also 24 Page HOBBY BOOK 


sent postpaid for 25c. Every Ship model 
Builder should send for them today. 


c NEW YOR 
BOUCHER _ izotaraverie STREET NY One 
NEW $2.50 PRINTING PRESS 
Ingenious Rotary Press. Furnished complete with 
Sliding rubber type and equipment—at $2.50. 
Prints pictures and several sizes of type. Fine for 
boys, small merchants, clubs, etc. Write SUPERIOR 
TYPE, 3936 Ravenswood, Chicago. 


“ALW i 4 S *DRY! 
—{f you carry a Marble’s water-proof match 
box in your pocket. Absolutely water-proof 
—holds supply for several days. Made of 
seamless brass, %-inch in diameter. Only 
60c at your dealer's, orsent pity Getone 
=a today. Write for complete FREE Catalog. 


Marble Arms & Mfg. Company 
£=4 5794 Delta Av.Gladstone,Mich. U.S.A. 


KIN KADE GARDEN TRACTOR 


and Power Lawnmower 
A Practical Power Plow and Cultivator 
for Gardeners, Suburbanites, Florists, 
ers, Nurserymen, Fruit Growers 

Low Prices - Easy Terms 
Kaderican Farm Machine Co. 
1072 33rd Av. SE. Minneapolis, Minn. 


TREET Single-Edge BLADES 
4 tor 10¢ 


MYSTERY CONTROL FOR RECORD PLAYERS 


New! Be first with better reproduction. Plugs in any outlet. 
Plays records through one or a dozen radios in any part of your 
home. No wire connections. Improves tone, volume, less needle 
cratch. Works on any Record Player, through any make radio. 
Details Free. Money back guarantee. Order today Postpaid. $4.95. 
PHONO-RADIO LABORATORIES, Upper Montclair, N. J. 


HAVE DEPENDABLE FORD BRAKES 


Your Ford car is listed in the so-called lower price class but has 
more brake lining area and larger drums than the others; in 
fact, as much or more brake area than all but the higher priced 
ars. Ydu can have safe, sure, unfailing mechanical brakes! In- 
stall yourself our SIMPLEX FLOATING 
WEDGES to center the shoes for me- 
chanical assurance with hydraulic 
performance. A set of four, one for 
each wheel, all for $1.75. All models 
1928-38. Send for circular. 
SIMPLEX WEDGE EXCHANGE 
Dept. P.S.-11, 615 Jefferson Street 














































easily 





Ottawa, Illinois 


*BURD 


GRINDERS 





The DURO Grinder has everything that you would ex- 
pect to find only in much higher priced units. 

It’s a precision built unit throughout with adequate 
speed and reserve power to do any job you may require. 

If you want to own the finest Hand Grinder that has 
yet been built write for full particulars or send for one 
on 10 days money back trial. Try it for Power and ease 
of handling and you will be convinced. 


ipticis . PRODL . 


DEF 42655 DARE A Ant 


DRIVE ANY ROUTE 
ww the M 


You can “po any . 
rections with a Hull Auto 
Compass on your windshield. KS 
Drivers everywhere depend upon it ~ 

to get them there on time, and by the shortest 
route. It shows your direction of travel at all 
times, in any weather. Only $2.95 at your deal- 
er. Two-piece model $1.95. Write for circular. 


HULL MFG.CO. P.O. Box 246-E1l WARREN, OHIO 


BUILD THE SCHOONER BLUENOSE _ 
22" MODEL 


Carved Pine Hull, Metal 
Anchor, Steering Wheel 
Lifeboats, Anchor C hain, 

Jasks, Masts, Dowels, 
Lacquer ‘and G ement. 
Complete Kit $2.50 P. P 

es perfect building 

easy. 
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Send tor Coteieg all ideat's new Models 10g 
(DEAL AEROPLARE & SUPPLY COMPANY, inc. 
26 West 19th Street, New York 











Pays up to $2 to $3 an Hour in Spare 
Time — No experience needed 


A FOLEY Automatic Saw Filer files hand,circu- 





lar and band saws better than the best hand filer. 
Cash business, no canvassing, no eye-strain. 
Louis P. Wadowick, Ohio, says, ‘'l have filed 764 saws 
in spare time and have earned sh60 00 in carpenter 
work due direc tly to my saw filing contracts. 
Send coupon for FREE P OL AN, no obligation. 


FOLEY MFG. CO., minneapolis, "minn: 


Send Free Plan on Saw Filing business. 
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YAMDE 
‘Jool of 100/ Uses 


A Whole Tool Shop 
In Your Hand 


Smooth, steady power at 
your finger tips. Un- 
matched performance, 
with our own CUSTOM 
BUILT precision motor. 







For work on all materials. 
Uses 200 accessories, inter- 
changeable in easy-working chuck to grind, drill, 
polish, engrave, sharpen, carve, sand, saw, rout, cut, 









etc. Set up shop anywhere, plug 
a Fees. in AC or DC socket. 

Powerful STANDARD MODEL 
fort (Shown above), 20,000 r.p.m. 
or Its Wt. 16 oz. $10.75 postpaid with 
3 Accessories, DE LUXE 
MODEL, 25,000 r.p.m. Wt. 12 
oz. $18.50 postpaid with 6 
Accessories. 
GET A DEMONSTRATION 
at Hardware, Tool or Dept. 
Stores or order either model on 
10-Days Money-back Trial. 


Free-64-PAGE CATALOG 


Complete information on 
Handee Products and their wide 
application in crafts work and 
@ industry all over the world. 


Chicago Wheel & Mfg. Co., 1101 W. Monroe St., Dept. PS, Chicago, Ill. 
eo8 8 8 8 8 OE OR UU UG UG UG UG UG UG UG UG GG 


C) Send Catalog [) Standard [] De Luxe [J Send C.O.D. 


Finest, Fast- 


Vame 


iddress PS-3 
NEW BENJAMIN AIR PISTOLS oft 
WITH MULTIPLE LEVER @& 
HAND PUMP FOR TARGET- 
SMALL GAME-CAMPING-ETC. 


Guaranteed-Accurate-Practical-Eco- 
nomical-Sate-Clean-Quiet. Adjustable 
Force-Amazing - yo Volos ity. No 
smoke or fumes. Bo jammer 
Fire-Hair T er -Safe cy Cock-M Hand 
cal. 177 or 22 with iP rifled barre! . 50; BB 8-Shot $19. 00: Holster $2.00. Also a 
te Line of Benjamin Genuine Compressed Air Rites fo r BBand cal. 171 oF 22, 
o license required from dealer or foctory Ask ote s ations 
Free Targets.BENJAMIN AIR RIFLE CO.,852 2 Macion’ 








, TODAY 










Pump. Single Shot BB $8.50; ee meee 


‘ouis, Mo.,U-S-A. 













HEAVY BODY 
3-IN-ONE KEEPS 
ELECTRIC MOTORS 
ON-THE-RUN/ 


RIGHT for electric 
refrigerators and 
washing machines, 
too! Gives electric 
tools longer life. 

LUBRICAT Pe: 

CLEANS, PRE- 
VENTS RUST. 
At Hardware, 


ee, Grocery, 
10¢ Store 












3 Le ONE OIL 
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Try Your Hand 
at Organic Chemistry 


(Continued from page 209) 


others, like aspirin, as medicinal prepara- 
tions. 

You can test the purity of organic chemi- 
cal compounds by determining their melting 
points. To do this, heat a length of glass 
tubing red-hot in the Bunsen flame, and pull 
it out into a thread. Take an inch-and-a-half 
piece of the filament that has an internal 
diameter of about a fiftieth of an inch, and 
seal one end by holding it in a flame. Put 
the chemical to be tested—say, your home- 
made acetamide— in this tiny test tube by in- 
verting the tube, and tapping the open end 
lightly upon a small heap of the compound. 
Then attach the tube to a thermometer, right 
side up, with a rubber band. Insert the ther- 
mometer bulb and the filled portion of the 
tube in water, and heat the water. The crys- 
tals of acetamide will melt, becoming clear 
and transparent. Read the temperature 
when this happens. The acetamide should 
melt at about eighty-two degrees centigrade 
(180 degrees Fahrenheit). If the observed 
melting point differs from this by more than 
three degrees centigrade, or five degrees 
Fahrenheit, it is impure. You can perform 
similar tests upon substances that melt above 
the boiling point of water, by using strong 
phosphoric acid instead of water for the heat- 
ing bath. 

Suppose you have two white powders, and 
want to find out whether they are the same 
organic chemical. One way to do it would 
be to determine their melting points, as just 
described. Here is a simpler idea, with which 
no thermometer is required. Make tiny piles 
of each of the powders, about the size of 
grains of rice, half an inch apart on an inch- 
wide strip of copper. Between them, pile an 
equal quantity of a finely pulverized mixture 
of the two powders. Finally, place another 
small heap of either one of the two powders 
in front of these three piles. Heat the ex- 
treme end of the copper strip, which should 
be several inches long. When the nearest or 
“sentry” pile begins to melt, watch the other 
three piles closely. If the chemicals in them 
are alike, they will melt at the same time. 
When the chemicals are different, the center 
pile of mixed powders will melt first. The 
chemical with the lower melting point will 
melt next, and the chemical with the higher 
melting point last. 

With this method, even two substances like 
aspirin and phenacetin, which melt at 132 
and 134 degrees centigrade (270 and 273 
degrees Fahrenheit) respectively, can be 
distinguished from each other. 


POPULAR SCIENCE 
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Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


Save Money! Buy direct. Send Now. It’s FREE. 
Full of Bargains & valuable information. 


J.H. WINN MFG. CO.,Dept. 103, 124 W. 23 St., N.Y. 











SHIP 
MODELS 
OF THE FINER 
TYPE 


SEND 15 cts. in coins for large 64 page photographically il- 
lustrated catalog, showing complete kits, hulls, fitting, blue- 
prints, etc. 


MODEL SHIP SUPPLY CO., DEPT. S, MINEOLA, N. Y. 


FREE TRAILER PARTS CATALOG 


We'll save you money on—axles, springs, wheels, 
couplers, windows, sinks, water pumps »rakes, re- 
frigerator, beds, lamps, inside and out, 6V lamps, fur- 
niture, jacks—everyt ring. Special discount to ~y ox 
Buildin plans & instructions, 10c. Successors to 
A Van industries. Inc. 

aa RATIONA RARER, yw co. 
__Dept. $-3,71 , Wis. 


BUILD ELECTRIC FENCI 


Costs nothing to build. 
Operates on 6 volt battery. 10c brings complete oleae © cow 
and valuable catalog listing over 500 electrical items. 
No extra costs. LE JAY MFG., 1923 LeJay Bidg., 
Minneapolis, Minn. 






































Complete fittings and construction sets for all popular models. Sails, 
hulls and all fittings for model racing yachts. Send 20c (coin) for latest, 
illustrated catalog. Shows hundreds of items you need. 





A. J. Fisher, 1002-2 Etowah Ave., 


your a — Mich. 
ws mR 


Amazing money maker for farms, truck ooo 
orchards, nurseries, poultry ranches. country homes, 

etc Plows, discs, harrows, cultivates, mows 
be ae euts weeds. Runs belt machinery. 2 to 5 
riding or walking types. Write for FREE 
CATALOG: Low Factory Prices and 10 day 
Trial Plan. Address Nearest Office 

SHAW MFG. CO., 5703 Front St., Galesburg, Kans. 
130 PS West 42nd St., New York, WN. .5812 pad > 
Ave., Chicago, Ml., 668 PS North 4th St., Columbus, 0. 















































We paid M. M. $1174 for exceptional 
‘cellar crop’’ SNOW-KING mushrooms! 
Big free picture book tells if your cellar, 
shed, barn suitable. We furnish ma- 
terials, buy all crops through our 25 
branches. Write today for “‘Guaran- 
teed Success Plan’’ backed by company 
established 1908. 


UNITED MUSHROOM CO. 
3848 Lincoln Ave., Dept. 337. Chicago. 


MARCH, 1939 
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come Tue / 


With a NEPTUNE, brother, you'll have time 
to fish! Vacation seems twice as long. Go 
in a hurry where the big ‘uns lurk, fish the 
whole lake and speed home with your 
catch. 





















NEPTUNES cost less but give more depend- 
able service. Smooth trolling: plenty of pow- 
er and speed when you want it. Any size 
YOU need, from 1.2 H.P. at $35.50 up to 16 
H.P. at $164.50. Send for free literature. 


Muncie Gear Works, Inc. 


Muncie - Indiana 
New York Office: 


45 E. 17th. St., Gramercy 7-6310 



















































Join the ‘howe 
now go places for less! 


Now, all aboard for a wonderful 
Glide Ride!—the most economica) you 
ever enjoyed! Thousands from coast to 
coast get 125 MILES PER GALLON, 
35 miles per hour. Ideal for work, 
school, deliveries—any place you'd use 
a car! Husky 1% or 2 H.P. engine has 
fast get-away, zips up hills. Powerful 
brakes stop machine on a dime. Handles like car in 
traffic. Easy to park. Extra rugged construction. 
Safe on all roads. Clutch (most models) makes 
starts, stops, easy. 2-speed transmission (optional) 
Big, comfortable cushion, room for two! 


5S NEW MODELS! Standard, (above) newest low-priced 
2-wheel model for business, sport. De Luxe 
model, streamlined, electric lights, for young- 
sters, office workers. MARI-PAC, big rear 
carrier for deliveries, school, etc., SIDE- 
KAR, attaches to above models, makes 3- 
wheel unit. 3-WHEEL DELIVERY 
(left) has 400 Ib. capacity 
WRITE! Or see your dealer for free book 
& showigg all models. Send NOW! 
DEALERS: Get Spi. Offer Now! 
THE CUSHMAN MOTOR WORKS 
Dept. U-3 ncoin, Nebr. 


125 Mi. 


PER GAL 
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. 
have found io 
microscopy a fascinating per- 
sonal home hobby. A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your free copy today 
At left, precision Bausch & Lomb 
Model R Microscope, 7§ to 300 
power, with 455-page book, 
$2: Book alone, $5.00. Other 
microscopes, $ 14.5010 $774.50. 


BAUSCH & LOMB 


294 BAUSCH ST., ROCHESTER, N. Y. 


BAUSCH & LOMB 
MICROSCOPES 


CHEMICALS 


Laboratory Apparatus and Glassware 
Send 3¢ for Catalog CP1 
Dept. M25 
BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 


60 POWER TELESCOPE... $219 


VARIABLE EYEPIECE 20X—40X—60X 








hy EW! Three telescopes in one. 3 different a yoy 


8 20 power for ultra-bright images with 40 anc 
extra long range. Guaranteed to bring distant objects, 
people, sports events, ships, moon, stars, 
etc., 60 times as 
close. 


60 power for 


Most powerful made for 
gnywhere near the money. Closes to less 
than a foot in length. Multiple lens system. 30 mm. objective lens. 5 
sections. Directions included for using as a compound 4 lens microscope. American 
made. Prompt shipment guaranteed. Sop the postage. Only $2.19. 
BROWNSCOPE CO., Dept. 63, Ww. 27th*St., Rew York, N. Y. 


YOUR DOG LISTLESS? 
Worms can cause it! Use 
*GLOVER’S Worm Medicine 
(capsules or liquid). Popular 
for over 60 years! FREE Dog 


=—=Book—write GLOVER'’S, 462 
Fourth Avenue, New York City. 


[GLOVERS wesitines J 
CHEMISTRY 
BOOK 


Big valuable handbook—FREE—listing thousands of chemicals, ap- 
paratus, microscopes, and laboratory supplies. Items as low as 5c. Com 
plete chemicals and supplies for chemistry article in this issue of 
Popular Science. Write for book and special offer. Send 3c for postage 

KEMKIT SCIENTIFIC CORP. 
397F Bridge St. 


Brooklyn, N. Y. 
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What Kind of Wood Is Ite 


(Continued from page 215) 


uncover the structure for microscopic study. 
One is directly across the grain, as you al- 
ready have done. A second is radially, along 
a plane extending from the center of the 
trunk outward, and parallel with the grain. 
A third way is to make a tangential cut, 
which is on a plane perpendicular to the ra- 
dial cut and parallel to the grain. Some- 
times a fourth section, diagonally across the 
trunk, will reveal interesting details. 

The tangential section will show the sides 
of many of the cells. Study the cell walls 
closely. You will observe some of the: tra- 
cheid cells tapering to a blunt point. You 
can see in a specimen of white pine that the 
tracheids are equipped with series of dough- 
nutlike markings. These are called bordered 
pits, and really are valves through which the 
sap passes from cell to cell. Also in the tan- 
gential section, you will see groups of cells 
in cross section making a pattern some- 
what like a diamond that tapers gradually 
at both ends. These are the medullary rays 
seen in cross section. 

Medullary rays are groups of cells run- 
ning radially through the wood. That is, 
the cells are in lines extending from the 
center of the trunk outward, although they 
do not necessarily run all the way. Their 
purpose is to furnish channels for the cross 
flow of fluid circulating through the tree. 

For further facts about the _ structure 
of wood and stems, you can consult any good 
botany textbook. 

Although sections of wood, cut with a 
knife, razor, or even a sharp carpenter’s 
plane, can be examined immediately with- 
out further preparation, you will find it in- 
teresting to try various stunts to modify the 
appearance. For instance, a cross section of 
white pine, which by ordinary illumination 
appears dark against a light field, will seem 
more beautiful and more natural by dark- 
field illumination produced by using a sub- 
stage condenser and masking off the cen- 
tral portion with a disk of opaque material. 
Since cellulose rotates the plane of polariza- 
tion, wood sections can be examined by po- 
larized light (P. S. M., Dec. ’36, p. 52, and 
Oct. ’38, p. 200), showing details not other- 
wise visible. 

And, of course, you can employ various 
stains to modify the appearance of wood 
structure. Safranine, used usually as a sat- 
urated or half-saturated solution in water, is 
a common stain for such purpose. If the 
wood is naturally dark, like walnut, you can 
bleach it with chlorine laundry bleach (sodi- 
um hypochlorite) before staining. 
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